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Abstract
The industry and academic literature both express serious concerns about the current
approach to business higher education. Two key issues frequently noted are the silo
disciplinary focus, resulting in business graduates with little or no cross-functional
business skills, and the lack of exposure to responsible decision-making practices.
Both scholars and practitioners have proposed that the issues with the current
undergraduate business education approach warrant rethinking of traditional business
teaching and learning models. This study sets out to evaluate an alternate approach to
teaching and learning responsible decision making in undergraduate business
education.
This thesis reports on the design, development, implementation and evaluation of a
web-based systems approach to teaching and learning responsible decision making.
The design required gaining an understanding of the intricate multifaceted relationships
of responsible decision making. Development included formulating the
multidimensionality of organisational phenomena that includes responsible decision
making from design into a computer simulation. The web-based systems approach,
which includes a number of learning resources along with the computer simulation,
were completed by the researcher and implemented in an undergraduate business
school environment. Evaluation used a mixed-methods approach to understand the
impact of a web-based systems approach to the responsible decision making of
undergraduate business students. The evaluation of the impact of the web-based
simulation on final-year undergraduate business students included quantitative
research utilising a pre- and post-test Likert scale, while qualitative research used
observations and reflection surveys.
The key findings suggest that interactive decision making via a unique web-based
simulation changes undergraduate business students’ attitudes towards responsible
decision making. Students’ learning journeys suggests skill development through
multidisciplinary teamwork highlighting different approaches and impact across
business disciplines and across domestic and international students.
The thesis contributes to the growing research on the dynamics of business,
environment and society. In particular, it contributes by providing an effective
instructional method for business educators for delivering an interdisciplinary learning
experience through active student engagement, experience and feedback through
simulation. Additionally, the thesis contributes to understanding the learning journey of
undergraduate business students and the impact of a holistic experiential teaching
learning environment on responsible organisational decision making.
The contributions have implications for theory and practice. In terms of theory, the
study findings have implications for multiple identification theory (MIT) and the
conscious competence learning model. Contributions to practice include the availability
of a unique web-based systems simulation model (IDLE) for curriculum design in
undergraduate business education with potential for applications in other learning
environments in secondary school and industry.
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Chapter 1 - Introduction
1.1 Background
Business is experiencing a period of major change as companies search for ways to
increase societal and environmental value. Across the globe, firms concerned with
developing managerial talent are demanding and expecting that higher education
institutions develop the next generation of leaders to explore and create solutions to
today’s most significant business, environmental and social issues (Narayandas 2007,
Marais 2012). It is argued that short-sightedness in business education results in
graduates who do not ask the difficult questions (Cruver 2003), do not raise concerns
over dubious practices and who are generally socialised into the macho, competitive
‘win at all costs’ paradigm (Clegg et al. 2008). Industry is demanding managers who
have an understanding of and capacity to integrate societal and environmental
initiatives into corporate planning strategies (Weaven et al. 2013). Higher education
programs are being encouraged to examine business from social and ethical
standpoints through a societal environment component of the curriculum (Marais
2012).
The challenge for business education lies in understanding how to develop business
graduates with the skills that meet the expectations of employers and society (Harrison
and Richie 2011, Mather et al. 2011). While it is acknowledged that universities are
endeavouring to effect social, economic and environmental change, this is currently
delivered via a piecemeal approach, and is reliant on the interests of individual
academics in disparate disciplines (Stubbs and Schapper 2011). Encouraging students
to develop a broader view of the world of business and more appropriate ways of
behaving occurs mainly in master’s and postgraduate programs. The provision of
undergraduate business education also requires a pedagogical approach that enables
those delivering business education to think more holistically and systemically. In a
world where students leaving universities have encountered the traditional silo-focused
approach to teaching and learning, with little ethics and cross-cultural education, the
inability of universities to meet industry needs will continue unless alternative methods
are considered (Marais 2012).

1

For example, the Australian Business Deans Council (ABDC 2014) proposes that while
students need specialised knowledge, they must also possess the ability to integrate
disciplinary knowledge. Towell et al. (2012) support this idea, arguing that society faces
complex challenges that do not necessarily fall clearly into the silo of a single discipline,
and that an interdisciplinary approach is required. Self-evidently, an interdisciplinary
approach integrates knowledge from different discipline areas. The United Nations
(UN) launched a framework in 2007 underpinned by systems and interdisciplinary
thinking. Principles of Responsible Management Education (PRME) (GSE Research
2012) put forth the call for approaches in business education that could provide
interdisciplinary experiences that include responsible decision making integrating
corporate social (CSR) responsibility and sustainability (Stubbs and Schapper 2011).
Responsible decision making requires integrated solutions through multiple
perspectives. Understanding and being able to teach and learn about the
interrelationships and interdependencies that exist in responsible decision making is
significant in business education to ensure the development of multidisciplinary
business graduates.
Incorporating responsible decision making in teaching and learning is essential to
produce holistic business graduates who understand the role of organisations with
respect to the economy, society and the environment. Many current approaches lack
the ability to develop and organise new knowledge in a way that allows business
students to integrate materials across disciplines. Understanding the interrelationships
of responsible decision making requires an alternative approach to the current teaching
and learning model.
Palmunen et al. (2013) suggest a systems approach as a way to develop decisionmaking skills in perceivably authentic situations. A systems approach provides a
methodology for business education that allows students to experience the intricate
cross-functional relationships of discipline functions. A systems approach uses a type
of dynamic modelling to reveal multidimensional and nonlinear relationships (Senge
1990). Applying a systems approach to business education offers the potential to cut
across functional and disciplinary silos, allowing the interdependencies and
interrelationships of responsible decision making to be experienced (Fontaine 2008).
Delivering a systems approach in undergraduate business education requires
educators to orientate and link business higher education’s learning needs to the
student’s immediate and pressing “real-world” realities (Poisson-de Haro and Turgut
2012).
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An added area of interest in this approach is that it has the potential to allow students
to play an active role working in small groups contributing to the social aspect of
building knowledge (Palmunen et al. 2013). The research in alternative methods for
teaching and learning responsible decision making does not give clear guidance;
however, a holistic approach provides vast opportunities for realising a sustainable
model for interdisciplinary learning. However, to achieve these outcomes, the delivery
method must be designed, developed and implemented within a systems approach —
otherwise it becomes an isolated function, rather than an integrated piece (Senge
2011, Sterman 2006). The educational value of learning via a systems approach
results in part from the multidimensional aspects of learning that a holistic outlook
provides in order to aid in bridging the gap between the classroom and real-life
business decision making. Through participation in a systems approach, students have
the opportunity to analyse and solve complex problems, practise thinking in strategic
ways and integrate material that they have learned across disciplines.

1.2 Aims and Objectives
The aim of the study is to design, develop, implement and evaluate a systems
approach to responsible decision making in undergraduate business education.
The objectives of this research are as follows:
1. Evaluate current and potential teaching and learning approaches in business
education to determine the limitations of graduates in the current business
climate.
2. Analyse the interdependencies, relationships and complexities that exist
between business, the environment and society.
3. Design and develop a dynamic model to reflect the multidimensionality of
organisational phenomena.
4. Implement a systems approach in an undergraduate business education
environment.
5. Explore the impact of a systems approach on responsible decision making in
undergraduate business education.

1.3 Philosophy
This research combines system and dynamic modelling methodologies to understand,
design, develop and implement a systems approach to undergraduate business
education.
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When evaluated within a pragmatic paradigm that combines qualitative and quantitative
analysis, the ontological dimension of understanding who a student is and who they are
becoming takes on a greater focus than the traditional epistemological focus of what
students come to know. This research does not attempt to advocate an ethical
standpoint. This research attempts to provide undergraduate business students with a
systems and sustainable experiential environment to engage and understand the
consequences of responsible decision making.
Being actively involved in the learning process and embedding learning in a real-life
context was an important aspect of this research. It made sense to support both
constructivist and cognitive theories when evaluating the impact of responsible decision
making in undergraduate business education (Beckem and Watkins 2012). The design,
development and implementation of a web-based computer simulation as an
instructional tool in the thesis is a major contribution. Having a background in
information technology and management allowed me to understand the complexities
that lay ahead when setting out to design, develop and evaluate the simulation. The
principles underpinning the systems approach, and the methodology for using findings
in a positive manner, are aligned with the value system held by the researcher.

1.4 Scope of Research
This study designs, develops, implements and evaluates a systems approach to
responsible decision making in undergraduate business education. The design
required gaining an understanding of the intricate multifaceted relationships of business
decision making that included the interrelationships of corporate social responsibility
and sustainability. Given the complex nature of business decision making and
interdisciplinary interrelationships, the design ensured undergraduate business
students were able to experience responsible decision making and question the “neoclassical economic paradigm”. Development of the dynamic model included formulating
the multidimensionality of responsible decision making, from design into a systems
approach, with the potential to be delivered in an undergraduate business education
teaching and learning environment.
The dynamic model reflected a particular industry to ensure a realistic learning
environment for participants. Implementation occurred during a final-year
undergraduate business subject.
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Evaluation used a mixed-methods approach to explore the impact of a systems
approach on business students’ attitudes towards responsible decision making.

1.5 Layout of Thesis
This thesis is presented as follows:
Chapter 2 is divided into two parts and provides an overview of the literature related to
undergraduate business education. Part 1 reviews the current approaches to
undergraduate business education, focusing on the relevancy of the traditional
approach and the gap between student knowledge and industry graduate expectations.
The challenges in the current approaches to undergraduate business education are
also explored. Part 2 presents a systems approach to undergraduate business
education, focusing on the application to responsible decision making.
A research framework for the design, development and evaluation of a systems
approach to responsible decision making in undergraduate business education is
described in Chapter 3. The systems methodology draws on the key strengths
highlighted from the literature review in Chapter 2, analysing and dynamically modelling
the complex interrelationships that exist in responsible decision making. Dynamic
systems development methodology (DSDM 2014) provides an environment for a webbased user interface, along with scenario learning objects to provide an
interdisciplinary dynamic learning environment (IDLE). A pragmatic paradigm allows for
evaluation to include quantitative research utilising a pre- and post-test and qualitative
research using observations and reflection surveys.
Chapter 4 presents the design of a simulation model in the first stage of the research
framework. The scope of the dynamic model is justified, along with the rationale for
including certain discipline areas. The interrelationships within decision areas are
defined, and the impact of including responsible decision making on the business as a
whole are discussed and presented.
Chapter 5 details the development of the dynamic model using computer simulation
software. This chapter also uses a dynamic systems development methodology for
implementation of Stage 2 of the research framework.
This incorporated the development of a user interface in order for the dynamic model to
be utilised in an undergraduate business education teaching and learning environment.

5

Chapter 6 presents the final stages of the research framework, with details of the
systems approach validation — conceptually by academics and operationally by
industry — to ensure the output behaviour of the dynamic model has a satisfactory
range for the intended purpose, and that a realistic environment has been created for
business students. This chapter details the implementation the systems approach to
final-year undergraduate business students.
Chapter 7 presents Stage 3 of the research framework and evaluates via a mixedmethods approach on the impact of applying a web-based systems approach to
responsible decision making in undergraduate business education. The key findings
suggest that interactive decision making via a systems approach changes
undergraduate business students’ attitudes towards responsible decision making.
Finally, Chapter 8 summarises the key findings and identifies potential implications for
theory, practice and future research.
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Chapter 2 – Literature Review Part 1
2.1 Introduction
Chapter 2 explores the contemporary discourse associated with the field of business
higher education. While the literature in the field of business higher education is vast,
selecting the particular areas to focus on during the review requires a thorough
analytical process. In order to ensure that the conclusions drawn present a critical
argument that supports this research, reviewing the literature and writing the literature
review has to support the argument of an alternate approach to responsible decision
making in undergraduate business education. This involves a wide analysis of the
history and current approaches to business higher education, along with the history
and conceptualisation of responsible decision making.
The literature review is presented in two parts. Part 1 focuses on the current approach
to business higher education, highlighting the need for an alternative approach
specifically within undergraduate business education. Part 2 concentrates on the
recommended approach and outlining alternative responsible decision making
paradigms in the process. Given the large amount of information presented in this
review, it has been split into separate parts to provide clarity. The logic and flow of the
chapter is visually represented in Figure 2.1.

Chapter 2 Part 1
Current approaches
to Business Higher
Education (BHE)

Current student
knowledge in BHE

Business
requirements

Current approach to
responsible decision
making in BHE

Challenges in
current approach to
responsible decisin
making in BHE

Chapter 2 Part 2
Systemic approach

Systemic approach
to education

Systemic approach
to BHE

Figure 2.1 Literature review structure
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Systemic approach
to responsible
decision making

Web-based
systemic
approaches

Chapter 2, Part 1 begins by reviewing the current approaches to business higher
education. It then presents the impacts of the current approaches to student knowledge
in business higher education. This leads to a comparison between what topics
business higher education is currently delivering at postgraduate and undergraduate
levels, and what skills industry requires from business graduates. The differences are
discussed, along with the difficulties in reducing these variations. A major outcome of
the review during Chapter 2, Part 1 is the identification of the inadequacies of the
current dominant delivery mode for undergraduate business education. A focus on
discipline specialties within business higher education is discussed, addressing the
requirement for a more holistic approach. The challenges with the current approaches
to undergraduate business education are identified, and the need to move away from
the traditional silo focus by taking a more comprehensive view of an organisation in the
learning process is highlighted.
This chapter concludes by presenting a systems approach to undergraduate business
education, to be discussed in Chapter 2, Part 2, in order to close the crack that exists
between undergraduate business education and enterprise.

2.2 Current Approaches to Business Higher Education
Business higher education is under an increasing challenge to develop business
graduates with the skills to deal with the dynamics that exist between business, society
and the environment to meet the expectations of employers and society (ABDC 2014,
Towell et al. 2012, Mather et al. 2011). Researchers such as De Onzono and Carmona
(2012) along with Weaven et al. (2013) observe that this challenge is currently not
being met, with business higher education retaining the classic, liberal education /
major specialised continuity model developed in the early part of the last century. A
report by the Australian Business Deans Council (ABDC 2014) acknowledges that
while efforts to innovate teaching curriculum methods are gradually being conducted by
some tertiary institutions a revision of undergraduate business education is urgently
required. The classic discipline focused delivery approach sees business education
delivered via curricula, processes, organisational structures and degrees (De Onzono
and Carmona 2012).
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Danos (2008) presents that this continuity model underpins connections of “maturity” in
the business higher education industry and can lead to university-based and standalone business schools being more conservative and less responsive to changes (De
Onzono and Carmona 2012).

2.2.1 Current Delivery of Business Education
The body of research concurs that the primary mission of business education is to
prepare people to practise their skills in the business world. Researchers such as
Benjamin and O’Reilly (2010) and Towell et al. (2012) present that rather than teaching
what students need, the current methods are teaching disciplinary expertise only, and
the transmission of insight into a wider worldwide view pervades. Under the disciplinary
silo focused approach business higher education has adopted a scientific model used
by other academic disciplines, resulting in criticism that business schools lack
relevance in the business world (Aras and Crowther 2012, Clinebell and Clinebell 2008,
Bennis and O’Toole 2005, Kedrosky 2002, Pfeffer and Fong 2002).

There is a wide variety of disciplines within the business higher education area.
According to ABDC (2008, 2014), traditional business schools are known for offering
curricula in the sub-disciplines of accounting, economics, finance, business information
systems, business management, hospitality management, human resource
management, industrial relations, international business, marketing, organisational
studies, public relations, sport, recreation and tourism management. In some cases,
business higher education faculties have been clustered with law, and offer courses in
business law and also in other disciplines. Joint or double degrees are also gaining
popularity in business higher education. In the 2011 Financial Times ranking for
executive MBA programs, “Global MBA Rankings 2011”, schools offering joint or
double degrees topped the list (De Onzono and Carmana 2012). Becher (1989) argues
that while the inclusion of such a wide range of sub-disciplines enables students to
become grounded in a wide variety of business-related professions, it presents
practical and theoretical challenges associated with the cohesive integration of the
disciplines, or tribes, as Becher describes them.

Arguing that it is more than just the model that is leading to the irrelevancy of business
higher education, De Angelo et al. (2005) reject many of the criticisms suggested by
Bennis and O’Toole (2005) and Pfeffer and Fong (2002).
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De Angelo et al. (2005) reject the idea that the scientific model is not working, arguing
that it is how we teach students to structure their thinking that is the problem. Merritt
(2004) argues that the relevancy of the material is the major challenge, not necessarily
the approach or model used. Thus, while arguments exist around the cause of the
problems within business higher education, business higher education is at a critical
juncture. Corporate collapses and the global financial crisis have led to a spotlight
being shown on undergraduate business education and the skills acquired by
graduating business students. Probst and Bassi (2014) declare that decisions made
today regarding how best to educate future business leaders will have ramifications for
years to come.

Padro (2009) proposes that the sectional interests of sub-discipline representatives
complicate any attempt to represent a consistent position of business as a “discipline”
on any particular issue. Having diverse sub-disciplines generally creates industrialised
disseminators of information, or, in other words, factory trade specialised knowledge
workers who can only communicate in their specialised sub-discipline alone. In some
institutions, the main focus of instruction is subjects, curricula, grades, courses,
lectures, lessons and exercises. At times, undergraduate business education ends up
being delivered via a large number of disconnected parts in a mass production model.
Others deliver content via textbooks, and the same articles and same cases are
assigned each session (De Onzono and Carmana 2012). It is argued that the continuity
approach does not require students to organise or apply their knowledge. Under the
continuity approach, each topic is learned and applied independently of the previous
topic (Duangploy and Shelton 2000). Forrester (1994) argues that this continuity
delivery mode leads to students graduating with the assumption that they have been
taught everything they need to be able to make decisions and solve problems. With
such diverse sub-disciplines and no focus on their relationships or interdependencies,
upon graduating into industry, problems are usually only approached from one
dimension, which could hardly be more unrealistic.
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Ackoff and Greenbery (2008) support this position along with Mizdail (2004), observing
that as a result of this disciplinary continuity approach, students graduate from a
business higher education institution believing there are such things as independent
problems and independent solutions with ideas contained in their discipline-specific
focus area only.

The struggle to ensure business education is more realistic remains a challenge today.
Stubbs and Schapper (2011) observe it is incumbent on our business higher
educational systems to see that business education is very much an entirety of all its
disciplines. To continue to treat these disciplines as assessable silos ignores the reality
of the environment in which business exists. De Onzono and Carmana (2012) paint a
bleak picture of the role of education institutions in today’s society. They argue the lack
of significant change is leading to the rise in the number of private universities. Clarke
and Hermens (2009) agree presenting evidence of this in the number of major
companies that are establishing their own corporate universities, such as Allianz
Indonesia Corporate University, Beeline University Russia, Defence Acquisition
University USA, Edcon Academy South Africa, General Motors University USA,
McDonalds Hamburger University (USA) and NAB Academy Australia. Education
institutions appear to be lagging behind the transformation in learning that is evolving
around them.

Such a growth in private corporate universities gives support to Mintzberg claim that
business education is teaching the wrong material with the wrong methods to the
wrong students (2004). More recently, this phenomenon was analysed again by Wilson
and Thomas (2012), who propose that the main pedagogical issue is that business
schools simply teach the wrong things in the wrong way. Thomas and Peters (2012)
support this claim, but extend it by expressing concerns about the tension between the
goal of producing knowledge and that of educating the student. This tension leads
others to focus on the original purpose of business higher education providers. When it
comes to hands-on business higher education, ABDC (2014) suggest that the role of
the business education provider should be to produce better and more highly skilled
professionals. Starkey (2014) suggests that business education providers need to
“engage” with practice and put in place a dialogical rather than linear model of
knowledge to reduce the theory/practice gap.
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Based on the discussion above, and while acknowledgement is given to the issue of
business higher education, there are several different opinions in regards to the what,
why and how for business education delivery and relevancy. While the tensions exist,
the lack of congruency between what is being taught, how it is being delivered and
what knowledge and skills employees need is increasing. It is important here to look
further into the subdivisions that are currently being taught within business higher
education to understand the continuity approach challenges that exist today.

2.2.2 Delivery Subdivisions
In order to understand the current approach to business higher education, the review
must take a historical journey into how the continuity approach developed in order to
understand why it appears to be so difficult to change. As discussed by many business
education scholars, business higher education has typically always been structured
around the main functions or branches that occur within an organisation; accounting,
finance, operations, human resources, economics, marketing and management
(Samson and Daft 2009). These functions have existed for millennia and can be back
tracked in terms of theory to Sun Tzu’s The Art of War in 6th century BCE, through the
19th century and John Mill’s theory on resource allocation. Yet it was the 20th century
that saw the greatest advances in organisation strategic theory (p.53). The 20th
century saw the introduction of Frederick Taylor’s scientific management theory, in
which thinking was moved to one level of abstraction, that being the concrete shop
operations (Taylorism). Then the likes of Henry Fayol and Alexander Church, started to
think about the constructions of patterns and the effect of observations for purposes of
planning and evaluation within an organisation.

Such theorists constructed the first documented thinking of the types of branches in
organisation structure. These branches expanded as industry kept changing. Later in
the 20th century Elton Mayo (in Byrne 2005 p.71) introduced movements in relation to
human resources, in complete contrast to Taylorism. While a focus on the worker was
starting to override the mass factory production era, it was not until towards the end of
the century when Peter F. Drucker (in Byrne 2005 p.119) introduced the concept of the
“knowledge worker”, through his belief in strategy as a “liberal art”. The branches within
the organisation structure started to interrelate. Drucker (in Bryne 2005) infused his
organisation strategic advice with interdisciplinary lessons from history, sociology,
psychology, philosophy, culture and religion.
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Drucker also believed that all institutions, including the private sector, have a
responsibility to the whole of society, igniting the concept of corporate social
responsibility (CSR) and sustainability concerns within the workplace (in Carroll 1999).
Drucker is called “the creator and inventor of modern management” (in Byrne 2005).
He worked with many organisations to improve their performance, moving them away
from a discipline factory focus to an emphasis on knowledge, with the goal of creating
an organisation that moved away from being purely economic to one that pursued
employee wellbeing and society contribution.

While industry was changing throughout the century, undergraduate business
education remained static. Mintzberg (2004) defends this statement, arguing that
organisations are an art, not a science, and that the strategic task is all about practice.
He favours a greater emphasis on organisation strategic skill and capabilities, and the
virtues of critical and synthetic thinking offered by the study of the humanities and
social sciences, as well as conventional analytic thinking (Wilson and Thomas 2012).
Mintzberg (2004) has always argued that the narrowness, specialised focus of the
business higher education curriculum ignores the development of required organisation
strategic skills. Schoemaker (2008) agrees, stressing that the traditional paradigm of
business higher education, with its strong focus on analytic models and reductionism,
is not well suited to handle the ambiguity and high rate of change facing many
industries.

Despite new ways of thinking being displayed in industry, according to Mintzberg
(2004), disciplinary thinking and structures dominated business higher education
towards the end of the 20th century and business education came to comprise six
separate specialisations, namely:


human resource management



operations management



strategic management



marketing management



financial management



information technology management.
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Despite business higher education remaining stagnant, organisation strategy in
industry has progressed into the 21st century. Organisations have found it far more
difficult to subdivide management into the functional categories defined by
undergraduate business education. The world of the 21st century is one of chaos and
rapid change (Samson and Daft 2009). More and more processes involve several
functional areas simultaneously, as we move to the boundary-less organisation with
intricate and complex webs of decision making (Kets de Vries and Kurotov 2010).
Moreover, company structures and strategies are moving towards thinking in terms of
the various processes, tasks and objects as globalisation becomes necessary in a
world economy that is quickly becoming knowledge-driven (De Meyer 2012, Samson
and Daft 2009). In agreement with Drucker’s theory on knowledge workers and
contribution, Kets de Vries and Kurotov (2010) supports the idea that business success
will be differentiated by leadership ability — not the traditional single leader ability
concept, but the ability to collaborate, motivate and manage networks in a globalised
environment (in Byrne 2005). Organisation strategy being influenced by a knowledgedriven economy is also supported by De Meyer (2012). De Meyer presents that
business higher education must include the fuzzy and tacit knowledge that occurs
when operating on a cross-functional platform, as business and organisation strategies
do today via internationalisation.

Marshall et al. (2010) suggests that the mass production model has led to a separation
where there ought to be more cross-functional collaboration. Universities have been
growing continuously during the last few decades and have developed ever-increasing
faculty specialisations in sub-disciplines. This, in turn, has created graduates geared
towards highly specialised career structures with many inherent obstacles to change
(Marshall et al. 2010). Thomas and Peters (2012) take the specialisation argument
further, claiming that evidence of the specialised continuity approach can be seen in
the research output of universities. Evidence from Thomas and Peters (2012) suggests
that there is a considerable gap between key issues on managers’ minds and research
published in journals such as Academy of Management. Many researchers note that
research reflects the academic departmental structure in universities, rather than the
interdisciplinary nature of business. Within this paradox, business education seems
unmotivated to change and is content with the status quo demand for business
degrees. This is in stark contrast to the growth of business education.
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For the purposes of this study, an analysis of the value of business education is
required in order to understand its significance.

2.2.3 Value of Business Education
According to Mintzberg (2004) and Marshall et al. (2010), the business degree is one of
the largest and fastest growing sectors in universities and private institutions on a
global scale. Although the growth in demand for business degrees is increasing, based
on the discussions above, so too are the expectations. Even in the face of a long
history of criticism, there is seemingly little incentive to change business higher
education and redesign the curricula and or the approach they represent (Mintzberg
2004, Pfeffer and Fong 2002, Marshall et al. 2010). Despite this, the value of business
education is economically significant. A 2008 report completed by Access Economics
for the Australian Business Deans Council (ABDC) estimates that on average,
business graduates will earn more over their working lives than graduates with nonbusiness degrees, and will also make a significant net contribution to the economy.
Corporations spend more than $2.2 trillion on education and training, with estimates
that $10 billion is spent on leadership development alone (Benjamin and O’Reilly
2010). Thus business education is poised to become one of the largest sectors in the
world economy (ABDC 2008).

Podolny (2009) proposes that the short sightedness of business education resulted in
the global financial crisis and other organisation crashes such as Enron, Parmalt and
WorldCom. Enron was an enthusiastic recruiter of business-educated graduates. An
article in The Economist (Kole 2009) also supports this opinion, indicating that the
teaching of business higher education lacks long-range vision. A key theme in the
article suggests that critical thinking is not being developed and institutions responsible
for business education bear considerable responsibility for the economic crisis.

Marshall et al. (2010) suggests that there is a great danger, therefore, that reformaversive business education providers could lose their competitive edge and become
outdated as the desire to improve current student knowledge in business education
comes to the forefront. Meadows (2008) observes that business higher education has
not progressed into 21st century-style thinking and currently operates with such a high
degree of silo disciplinary focus that:
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1

research tracks pursued by business scholars seemingly provide single
disciplinary answers, when business managers need greater abilities to ask and
answer interdisciplinary questions

2

business curricula currently trains potential graduates for specific job tasks,
rather than learn how to solve complex, applied problems.

One argument for this lack of progression surrounds the delivery method of business
higher education. Research into current approaches to business education has led to
the agreement by many researchers that current business higher education is being
delivered in disconnected parts. These disconnected parts encompass a disciplinary
independent focus that is leading to business students’ and organisations operating in
the 21st century with their needs not being fulfilled upon graduation (Forrester 1994,
Ackoff 1999, Duangploy and Shelton 2000, Ackoff and Greenbery 2008, Padro 2009,
Benjamin and O’Reilly 2010). Along with delivery methods for business higher
education, another argument surrounds the lack of relevance in the material being
delivered, with the agreement that the ramifications of this will be experienced for years
to come (Kedrosky 2002, Pfeffer and Fong 2002, Mintzberg 2004, Merritt 2004, Bennis
and O’Toole 2005, Clinebell and Clinebell 2008, Thomas and Peters 2011).
Some researchers indicate that the issue within business higher education includes
both the way business education is being delivered and the relevance of its content.
The two arguments combined ignore the development of required business skills and
increases the gap between business requirements and current business education
(Mintzberg 2004, Thomas and Peters 2011, Wilson and Thomas 2012). Despite there
being some contention as to whether the current issue in business higher education is
due to delivery methods, relevancy or both, there is no argument over the fact that the
primary mission of business higher education is being questioned and the lack of
cross-functional critical skills in business graduates needing to be addressed.
This study is opportune because it attempts to address the identified gaps in current
approaches to business higher education. It adds to the body of literature on business
higher education relevance, but also to the field of business higher education delivery,
design and implementation. The effect of insufficient delivery methods and lacking
relevancy to student knowledge requires analysing in order to understand the possible
outcomes of change in these areas.
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2.3 Current Student Knowledge in Business Higher
Education
Based on the discussions above, business higher education delivery methods and
material relevancy are in misalignment with the requirements of industry. The present
review offers evidence that the misalignment appears to have existed for some time.
Porter and McKibbin (1988 p. 258) evaluate that “In content and pedagogy, the
education that many business education institutions provide does little to prepare
managers for their day-to-day reality”. Nineteen years later a 2007 project conducted in
support of the UN Global Compact Principles for Responsible Management (Gitsham
2009 p. 31) states that “Business schools are not keeping up with the pace of change,
they are becoming increasingly irrelevant. They have not kept up to speed with what
companies are actually doing now – the pace of change has been phenomenal”. Chia
and Holt (2009 p. 471) report that “Business education appears to be producing
graduates ill-equipped for the challenges of the real-world”. In 2013 the United Nations
Global Compact (UNGC) partnered with Accenture on a project named A New Era of
Sustainability, then the world’s largest Chief Executive Officer (CEO) study on
sustainability, indicates results on business higher education similar to those found in
previous decades. The latest report by ABDC (2014) acknowledges efforts are being
made to innovate teaching curriculum methods and relevancy of material but these
efforts must ensure students have the ability to integrate disciplinary specialised
knowledge. ABDC (2014) suggest ways to approach this business education dilemma
is still in its infancy.

After more than twenty years, CEOs still believe business higher education providers
have a crucial role to play in helping solve the skills gap and develop the next
generation of business leaders, but they are currently failing to do so. Despite the
failure of business higher education to live up to CEOs expectations, business and
government leaders repeatedly and urgently call for workers at all stages of life to
continually upgrade their academic and practical skills.
Given that business education has been getting steadily more expensive with each
passing year, and that education and training is poised to become one of the largest
sectors in the world economy, business education competition is on the increase.
A new approach is being taken by several of the major players in the marketplace
(Clarke and Hermens 2009). This new landscape is demanding innovation and
flexibility from the institutions that serve our world business learners.
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2.3.1 Holistic Business Education Knowledge
The importance of having interdisciplinary knowledge is supported by a study
conducted by Benjamin and O’Reilly (2010). The study explored the challenges of
graduates as they moved into leadership roles. It was found that upon graduation,
most took jobs as functional specialists. However, as these graduates moved into
managerial roles, they began to realise that a self-promoting and job-specific task focus
attitude was counterproductive to managerial success. Over time they gradually came
to realise that their power and success rested in their ability to understand and help
subordinates and peers to become more effective. Not only was functional integration
required for organisation strategic roles, but also the ability to integrate environmental,
social and governance issues into core business.
According to the 2013 United Nations Global Compact — Accenture CEO study Ernst
Bartschi, CEO of Sika states that “Training and developing a new generation of
managers will be crucial in creating sustainable growth” (in UNGC 2013 p. 352). This
study reveals that a significant proportion of the CEOs surveyed believe that managers
are currently not equipped with all the necessary skills and tools needed to manage
sustainability issues, and that the lack of skills/knowledge of middle to senior
management is one of the major barriers preventing them from effectively
implementing sustainability strategies. Previous business education has been, in the
words of a representative from on the world’s top investment banks, “rooted within the
green borders of Excel” (Lacy et al. 2012 p. 350). Business graduates are unsure of the
value of sustainability because they have not been educated in it. They do not know
how to communicate the value of sustainability through the lenses of revenue, cost, risk
and intangibles.

Because students graduate without this knowledge, and because a great percentage of
students will not undertake a master’s degree, where the potential to learn topics
beyond disciplinary specific can occur, our future leaders have a deadlock, and
disconnect in regards to these skills. As suggested by Lacy et al. (2012), our current
business graduates do not know where business and societal value meet. Marshall et
al. (2010) states “our schools of business higher education at the present time teach
the skills whereby the greatest possible amount of natural resources is processed as
quickly as possible, put through the consumer economy, and then passed on to the
junk heap, where the remains are useless at best and worst toxic to every human
being” (p. 477).
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They further imply that this mental model of commercial enterprise that is infused in
much of our business education curricula is rooted in the Industrial Age paradigm of the
20th century. This paradigm, if accepted as given, does not worry about limited natural
resources or the irreversibility of environmental decline, and gives little consideration to
the ability of future generations to meet their needs (Marshall et al. 2010). Podolny
(2009) supports the argument in regards to business schools failing to develop the
required powers of critical thinking and moral reasoning. Since then others have also
argued that the training of business graduates needs more reform after the economic
crisis (Diamond and Liddle 2012, Almog-Bareket 2012).

Ethics based courses appear to be on the increase. Fernando (2011) applied a social
innovation based transformative learning approach (SIBTL) to teaching business
ethics. Stubbs and Schapper (2011) developed two stand-alone subject on corporate
social responsibility (CSR) and sustainability. Petocz and Dixon (2011) investigated
sustainability and ethics in business education graduates. Weaven et al. (2013)
recently evaluated gender effects and employability choice in sustainability education.
Interdisciplinary ethics programs are fewer although Towell et al. (2012) created an
interdisciplinary business ethics program. Thus, while some institutions are
endeavouring to add ethical components to curricula, business education has not lived
up to its promises concerning non-critical skill development and embracing of natural
and social sciences and humanities in curricular development (Thomas and Cornuel
2012). Zingales (2012) argues that the current financial sector has some serious
morality problems and that business education providers are partially to blame.

The requirement for a change to business higher education is well known at all levels.
US President Barack Obama (2011) stated that “We will not go back to the days of
reckless behaviour and unchecked excess at the heart of this crisis, where too many
were motivated only by the appetite for quick kills and bloated bonuses” (Marshall et al.
2010).

While Obama was talking to enterprises, and while most institutions providing business
higher education plead innocence over the financial crisis, all seem to acknowledge
that business higher education graduates are seen as part of the problem. In the
Financial Times of 26 January 2009 (Marshall et al. 2010), several of the interviewed
deans and directors admitted to the shared responsibility.
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The global financial crisis has highlighted concerns over business schools’ bureaucratic
processes and the responsiveness to ever-changing circumstances (De Onzono and
Carmana 2012). Bennis and O’Toole (2005) imply that these processes, including
hiring and tenure in those universities, lack real-world experience, and in turn, teaching
offered by such faculties actually produces ill-equipped graduates who are unable to
deal with the complexities of the non-quantitative aspects of business. Sumantra
Ghoshal, in a highly cited paper (2005) points out that business schools have been
propagating and teaching amoral theories that destroy sound management practices.
More recently, researchers such as Diamond and Liddle (2012) suggest that business
education theories are largely absent of a moral and ethical breadth (Thomas and
Cornuel 2012). Given that a lack of morality and ethical leadership provided some of
the fuel for the financial crisis, the depth of business higher education is being
questioned, with many critical reviews by those in the field (Thomas and Cornuel 2012,
Thomas and Peters 2012).

Such reviews suggest that business higher education needs a more holistic approach,
with a move to focus more on value to society and should not be so market driven
(Thomas and Cornuel 2012, Stubbs and Schapper 2011, Bennis and O’Toole 2005,
Pfeffer and Fong 2002). Such an approach though, is hindered by the traditional, linear
thinking embedded in business higher education material and delivery methods.
According to Thurston (2000), a significant opportunity exists in business higher
education to facilitate the development of future managers by enhancing their mental
models to reflect the dynamic complexity of tomorrow’s business environment. An
analysis on mental models is required at this point in the review in order to see where
this opportunity takes the research.

2.3.2 Mental Models
As discussed in this review so far, the way business higher education is currently being
delivered, and the relevance of its content, necessitates further analysis of the
development of required business skills.
The silo disciplinary approach being taken by those providing business educations at
present, results in a lack of organisational interdisciplinary knowledge and the ability to
think critically (Benjamin and O’Reilly 2010, Lacy et al. 2012). Other skill gaps are also
becoming apparent that have the potential for future generations to be unable to meet
industry needs.
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These skills include knowledge about the environment, societal forces and governance
skills, while the absence of moral and ethical underpinnings and their effects in the
business education curriculum are highlighted (Pfeffer and Fong 2002, Diamond and
Liddle 2012, Ghoshal 2005, Thomas and Peters 2012, Marshall 2010, Thomas and
Cornuel 2012, Zingales 2012). ABDC (2014) present soft skills such as collaboration,
communication, leadership, problem-solving and critical thinking are equally as
important.
According to Senge (2006 p. 174), mental models are “deeply held internal images of
how the world works, images that to us are familiar ways of thinking and acting”.
Thurston (2000) argues that a significant opportunity exists in business higher
education to facilitate the development of future manager’s mental models. Thurston
suggests that the typical age of a business higher education student means their ability
to think holistically is increased because they are younger and because this is where
the basic understanding occurs about why complex organisations work the way they
do. Consistent with this suggestion, Fontaine (2008) supports the idea of working with
developing mental models during business higher education. Fontaine (2008) argues
that the dynamics within an organisation cannot be understood without an appreciation
of one’s mental models, and that an understanding is essential in business higher
education.

The discussion so far has presented the gaps in current student knowledge and an
argument for a holistic approach to business education. What industry requires from its
business graduates is discussed next.

2.4 What Does Business Require from its Business
Graduates?
Findings in a 2008 global leader’s survey indicate that 62 per cent of executives
believed that it was important for business schools to develop knowledge and skills
through mainstream education. Only 8 per cent admitted doing this very effectively
(Gitsham 2009). Students are expected to understand the relationships and
interdependencies between businesses’ economic, social, ethical and environmental
contexts in order to meet organisational challenges (Stubbs and Schapper 2011).
Moratis et al. (2006) argue that organisations increasingly demand business graduates
who are ready to begin working making interdisciplinary decisions from day one.
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However, given the low percentage of business schools currently teaching these
interrelationships, a potential gap exists in both the understanding and delivery of an
organisation’s dynamic interdependencies and complexities. The struggle with how to
best approach business higher education remains a major challenge.

Education is seen as a public good that produces an educated workforce, which in turn
generates returns through productivity (Thomas and Peters 2012). According to De
Meyer (2012), business education is specifically seen as producing knowledge about
best practices in business locally and internationally. Weaven et al. (2013) suggests
that the business leader of the future is an integrative thinker who is equipped to meet
any challenge. Previously, a business professional need only possess thorough
expertise in a particular field. Today’s graduates / tomorrow’s leaders will need a
profound manner of creativity, sensitivity to cultural context, a commitment to
sustainability and a social conscience to solve problems facing business and society.
These skills are in addition to the non-negotiable skill sets or “soft” skills of flexibility,
adaptability, problem-solving, a multidisciplinary outlook and a global mindset (ABDC
2014).

Whether graduates are hired by a for-profit or a non-profit organisation, there are
certain attributes and skills they will need, including passion, initiative, networking skills,
attitude, potential to grow, ethical clarity and openness to opportunity (Waite et al.
2011). However, as Waite et al. describes, these non-negotiable skills are not presently
being addressed by current business higher education approaches. Lacy et al. (2012)
argue that “To be successful in the future, tomorrow’s leaders will need a deep vein of
creativity, sensitivity to cultural context, a commitment to sustainability, and a social
conscience” (p. 30).
This is supported by Paul Bulcke, CEO of Nestle, who states that “leaders have to have
the sensitivity; openness and skills to cope with new demands and be able to build it
into their business thinking” (Lacy et al. 2012 p. 356). Business requires graduates who
can ask insightful questions and provide alternative solutions to problems based on
real-life phenomena, and more generally, on the needs and values of business and
society (Marshall et al. 2010). Business graduates are expected to possess the
capacity to adapt to the shifting knowledge, changed circumstances and sudden
upheavals of the business environment (Mather et al. 2011).
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Researchers such as Mather et al. (2011) and Lacy et al. (2012) suggest that many
organisations believe that these goals are not being fully met, with graduates not
necessarily having the broad skills required by employers, such as critical thinking or
communication skills, let alone newly emerging skills such as understanding
sustainability value.

At this point in the review an analysis of the organisational structures that have existed
and those that lead the way is required, in order to see why the gap between industry
and business higher education exists.

2.4.1 Operational Structures
Political, economic and social developments have forced fundamental changes that
affect the way business is conducted. Narayandas (2007) argues that as the external
environment became complex and uncertain, organisational departments became
specialised, with the goal of effectively responding to contingencies. The more highly
differentiated functional departments became, the greater the need for integrative
mechanisms to coordinate departmental efforts aimed at realising organisational
objectives. As firms grappled with this issue, they began to view managerial talent
development from a holistic perspective, rather than having a focus on developing
functional skills one at a time.
The move from a linear, silo-focused functional organisation towards an era of
integrated functional departments is represented in Figure 2.2 and Figure 2.3.
Figure 2.2 represents operations management’s linear thinking; with silo-focused
functions operating independently of one another in order to eventually satisfy the
ultimate consumer.

Supplier raw
materials
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Figure 2.2 Linear, silo-focused functional operations
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Figure 2.3 Integrated operations (Coyle et al. 2003)

Figure 2.3 depicts the move to a more integrated way of thinking in order to satisfy not
only the consumer, but also to enable efficiencies and effectiveness in the global and
highly competitive environment of the 21st century (Coyle et al. 2003). Coyle et al.
(2003) suggest that these developments in industry require the business leader to be
educated to respond to these conditions. Based on the discussion above, business
higher education today is not responding to these needs and is still educating based on
the idea of silo-focused functions operating independently of one another as presented
in Figure 2.2.

While a move to a more integrated way of thinking as presented Figure 2.3 is more of a
move towards a unified organisation, Thomas and Cornuel (2012) argue that even
more of a concern is that responsible decision making is more important than ever to
the future success of business. Responsible decision making requires integrated
solutions and multiple perspectives on business, society and environmental concerns.
Many decisions surrounding society and environment are classified under the area of
corporate social responsibility (CSR). CSR is reshaping the business environment and
rewriting the rules of the game for what it will take to be competitive in the coming
decades (Petocz and Dixon 2011).
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It is worth defining CSR at this point in the review. The concept of CSR has a long and
varied history. Bowen set forth an initial definition of the social responsibility of
businessmen in 1953, referring to the “obligations of businessmen to pursue those
policies, to make those decisions, or to follow those lines of action which are desirable
in terms of the objectives and values of our society” (1953 p. 44). Several studies have
taken place since then dealing with the requirement for corporations to play a more
active role in the overall welfare of society, and a more recent concern for our
environment (Davis 1960, Sethi 1975, Carroll 1979, 1999, Carroll and Buchholtz 2009).
Of these studies, by far the most noted definition of corporate social responsibility is
that by Carroll in regards to “The social responsibility of business encompasses the
economic, legal, ethical and discretionary expectations that society has of
organisations at a given point in time” (1979 p. 500). Since this definition was
published, the area of sustainability has also expanded in the literature. Aras and
Crowther (2012) define sustainability or sustainable development is defined as
“development that meets the needs of the present without comprising the ability of
future generations to meet their own needs”. Zink (2008) uses the term “corporate
sustainability”, which sees the transfer of the overall idea of sustainable development to
business levels.

Not only have the studies on organisations and their impact on society and the
environment been numerous, the definition of “having a more active role” has also
changed numerous times. The titles of CSR have evolved from a long debate resulting
in many definitions of a more humane, more ethical, more transparent, more
sustainable way to do business (Carroll and Buchholtz 2009). While there are mixtures
of terminology, definitions are typically a combination of corporate social responsibility
(CSR), corporate sustainability (CS), corporate responsibility (CR) and social
responsibility (SR). For the purpose of this review I use the term CSR when analysing
the areas surrounding responsible decision making.
The United Nations Global Compact — Accenture CEO Study (UNGC 2013) has found
the following skills essential to the future success of business:
1) The skill to integrate environmental, social and governance issues into core
business. Future leaders will need to be able to articulate and quantify the
contribution of sustainability to their future strategy in language that

25

captures the real impact of sustainability on current and future cash flows,
seen through the lens of revenue, cost, risk and intangibles.
2) The ability to quantify value and unlock the dialogue between companies
and investors and find the “sweet spot” where business and societal value
meet.
3) Articulating and communicating the contribution of sustainability to corporate

value, which requires a new collaborative approach by future leaders (p.
350).
Furthermore, future managers will need to understand how to integrate CSR into their
organisations supply chain. This is represented in Figure 2.4.
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Figure 2.4 Integrating CSR in operations (Coyle et al. 2003)

Researchers such as Thomas and Cornuel (2012) suggest that industry requires future
business higher education to include issues surrounding CSR in order for these
essential issues to be integrated into mainstream business activity (Lacy et al. 2012).
Probst and Bassi (2014) are in agreement with this, arguing that such skills are crucial
to manage firms operating in complex environments. The requirement for future
leaders to be knowledgeable in the areas of CSR is also confirmed in recent research
conducted by the Academy of Business in Society (EABIS) and the Ashridge Business
School. This research ‘The Global Leader of Tomorrow’ concludes that three distinct
clusters of knowledge and skills will be crucial for business leaders of the future:
context, complexity and connectedness.

26

“Context” refers to how the global leaders of tomorrow need to understand the
changing business context and integrate social, political, cultural and environmental
trends into all business processes. “Complexity” refers to the ability to be able to lead in
the face of complexity, to be flexible and responsive to change; to find creative
innovative and original ways of solving problems and to balance shorter and longer
term considerations. “Connectedness” refers to understanding how core business
activities affect external stakeholders and how to build new progressive relationships
with them (Lacy et al. 2012).
The United Nations Global Compact — Accenture CEO Study (UNGC 2013) and ‘The
Global Leader of Tomorrow’ reveal some key common knowledge and skills that
business students will need to acquire in order to meet the demands of the working
environment they are about to enter; integrative thinking, second, innovative problem
solving and cross-functional understanding. As Jeffrey Swartz, CEO of Timberland
states, “Future capabilities will be very different and will put a premium on lateral
thinking and cross-functional, collaborative problem solving” (Lacy et al. 2012).
Conversely, CEOs believe business higher education to be the most critical
development issue for the future success of business moving forward; however, Lacy
et al. (2012) argue that business requires from their graduates dramatic shifts from
what is being delivered and learned in business higher education today.

Narayandas (2007) points out that it is apparent in a churning global marketplace,
understanding the fundamentals between business, the environment and society has
become essential. Organisations no longer have the luxury of treating functional issues
in isolation, but must determine how such issues interact with other organisational and
functional issues. Our business higher education institutions must behave in the same
way. An approach is required that will move business higher education from delivering
content in a manner that is aligned with a silo focus as presented in Figure 2.2 to an
interdisciplinary method as shown in Figure 2.3, with a focus on CSR as presented in
Figure 2.4. An interdisciplinary method will enhance the development of a holistic
organisation view for decision making.

I have included a number of studies in which CEO analysis confirms the gap in the
literature regarding what is being delivered in business higher education and what is
required by enterprise.
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Paul Bulcke, CEO (in Lacy et al. 2012) of Nestle, indicates that a focus on CSR should
be built into a business student’s mental model, an argument put forward earlier by
Thurston (2000) and again by Marshall et al. (2010). The literature reviewed so far has
seen the move of industry operations from the silo focus of Figure 2.2 to the
interdisciplinary focus of Figure 2.3, and more recently, a major shift to integrate CSR
into daily organisation operations, as seen in Figure 2.4. However, current business
higher education retains the teaching and learning silo focus. Delivering content in this
manner will not meet the needs of students or industry in an increasingly complex
world. Thurston (2000) and Fontaine (2008) declare that even if business higher
education aligned with an interdisciplinary method, it would not be enough to bridge the
gap. Moreover, there is a need to reach an interdisciplinary approach that includes
responsible decision making in undergraduate business education in order to meet the
needs of students, enterprise and their alignment with the environment and society as
a whole.

Such an aligned approach does not currently exist. This study responds to these issues
by exploring and utilising responsible decision making in undergraduate business
education. Many researchers have argued that the current silo discipline continuity
approach is a major cause of the gap between business higher education being
delivered and what is required by enterprise.

In order to examine what approach is required, an analysis of the current approach to
organisation strategy in business education is required.

2.5 Current Approach to Organisation Strategy in
Business Education
It is essential at this point in the review to analyse the current continuity approach in
detail. This analysis should help in explaining the possible difficulties in moving from
delivering business higher education with an interdisciplinary focus.
Ackoff (1999) and Padro (2009) argue that currently, most business higher education
providers are industrialised disseminators of information, delivering knowledge via
subjects, curricula, grades, courses, lectures, lessons and exercises in a large number
of disconnected parts. Researchers such as Ackoff and Greenberg (2008) declare that
as a result of a purely disciplinary focus, students graduate from business higher
education believing there are such things as independent problems and independent
solutions.
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According to Mizdail (2004), business higher education institutions are using analytical
tools to manage complex interactions. Further evidence to the separateness of
subjects and disintegrating business higher education is the endeavour to incorporate
team projects maintained within a single discipline and taught by a single discipline
professor. The outcome, according to Clarke and Hermens (2009), is that business
higher education providers are lagging behind the transformation of learning that is
evolving outside them.
According to Kets de Vries and Kurotov (2010), adults today can expect to change
work roles five to seven times in their working life, whether due to changes in
technology, shifting markets or working preferences. Traditional business higher
education providers are not handling these fluctuating educational and training needs.
Consequently, companies are retraining their own workforce. While Kets de Vries and
Kurotov (2010) argues against corporate universities, he also acknowledges that fact
that companies are not being left with any choice, because the education of graduates
within the organisation is not sufficient to handle the knowledge economy being
managed. Business higher education has essentially focused on employability skills at
an institutional level through application across specific disciplines (ABDC 2008, 2014).
These disciplines typically include marketing, human resources, accounting and
finance, operations and strategic management. An analysis of how each of these
disciplines approaches undergraduate business education is located in Appendix A.
After analysing each of the disciplines and their delivery approaches in undergraduate
business education, it appears the current silo discipline continuity approach is mainly
still being used and not meeting current or future demands. Each discipline expressed
a desire to chase a more interdisciplinary cross-functional approach integrated into
future learning. While operations attempt to apply an integrated framework, it remains
unconnected to the other disciplines. Although accounting and finance attempt to
remain closely aligned with industry, as per legally required for the graduates to attain
certification, they remain silo focused. Despite ethical content being delivered in
numerous ways within the discipline itself, CSR is more than just ethics. The disciplines
of management and marketing remain stagnant, with no evidence of an attempt to
change.
Each discipline expressed the importance of understanding the interdisciplinary
impacts it has within other disciplines. Each discipline appears to understand that it is
essential to ensure graduates enter the workforce with an interdisciplinary focus.
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This focus is not only on the relationship with other disciplines, but also on integration
with the external environment and societal factors. In order to move business higher
education to an integrated approach that includes responsible decision making, a
review of what interdisciplinary means within business higher education was required.

2.5.1 Interdisciplinary Cross-Functional Approach to Business
Education
Researchers such as Probst and Bassi (2014), Baum and Nickson (1998), Gray (2010)
and Helgesen et al. (2009) argue that if business higher education is to keep up with
what the business enterprise is demanding, then a move to an integrated approach that
includes responsible decision making is required. Based on the discussions earlier,
each business discipline expressed not only the need for a greater integration among
disciplines was required, but also developing responsible and sustainable thinking
throughout.
Probst and Bassi (2014) argue that in all organisation strategic disciplines, the
integration of responsibility and sustainability throughout decision making is increasing
in importance. A move to an integrated approach requires not only interdisciplinary
knowledge, but extends to integrate responsible decision making across the business
higher education curriculum. Probst and Bassi (2014) suggest that responsible decision
making in business is no longer a token movement.
Responsible decision making integrates business, society and environment areas. An
economist survey (Franklin 2008) reveals that including society and environment areas,
referred to as CSR, has grown as a priority for global executives, and that the concept
itself as was once purely philanthropic is now main stream. However, Cornelius et al.
(2007) and Stubbs and Schapper (2011) suggests that while being considered
mainstream in business, integrating CSR into business higher education is still ad hoc.
Research surrounding knowledge of the multidimensionality of responsible decision
making in organisations that includes CSR is in its infancy. This study is a necessity,
because it attempts to respond to these issues by exploring and utilising responsible
decision making in undergraduate business education. A holistic interdisciplinary
approach to business education is being seen as essential.
The ability to integrate CSR requires the literature review to analyse these areas and
examine CSR content and how it is being delivered in business higher education.
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2.6 Corporate Social Responsibility
Understanding the concepts of CSR and how they could be integrated within business
higher education requires a review into their evolution. Mather et al. (2011) argue that
in the 21st century business and industry are looking more closely at the impact their
actions have on their immediate and the wider community, with increased acceptance
of an obligation to give back to the community while also protecting the environment.
Researcher Carroll (1999) suggests that, initially arising from the industrial revolution,
there was a focus on alleviating direct social impact, and as such, the concept of
corporate social responsibility was founded. Over time, social consciousness expanded
to include awareness of adverse environmental impacts, and as a consequence, the
term sustainability arose (Carroll 1999). Mather et al. (2011) argue that sustainability is
often included as a component of corporate responsibility, while also gaining wide
endorsement as an issue of concern in its own right.
Lee (2008) argues that the influence of CSR has continued to expand, and since the
late 1990s it has become “almost universally sanctioned” (p.1), with CSR being widely
adopted as the public face of business. Mather et al. (2011) agree, but argue tensions
exist between the drive for profit and social justice considerations. As discussed earlier,
the concept of CSR has a long and varied history.
Porter and Kramer (2006, 2011a, 2011b) argue that concern for society and the
environment has become an inescapable priority for business leaders in every country.
CSR has emerged as “a company's verifiable commitment to operating in an
economically, socially and environmentally sustainable manner that is transparent and
increasingly satisfying to its stakeholders” (Katsoulakos 2004). This definition is used
throughout this research because it encompasses social responsibility and
sustainability business practices, both of which are analysed as to their integration in
responsible decision making in undergraduate business education.
Katsoulakos (2004) argues that their definition includes the multidimensional
interdisciplinary character of CSR management. Smith and Lenssen (2009) argue the
multidisciplinary of CSR affects the heart of an organisation. With this effect,
organisations are realising that CSR are becoming part of competitiveness affecting the
day-to-day decision making and actions of the organisation at all levels.
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Smith and Lenssen (2009) argue that this includes the incorporation of social
characteristics into organisation products and processes, through to the adoption of
progressive human resource management practices, to achieving higher levels of
environmental performance (Smith and Lenssen 2009). Wimpey (2004) presents a
visual representation of the multi-dimensions of CSR in Figure 2.5.

Figure 2.5 – Multidimensionality CSR framework (Wimpey 2004 p. 3)

Wimpey (2004) argues that this framework demonstrates the integration levels that
CSR have in an organisation. Based on the discussions above, the increased attention
to CSR pertains to a profound development in the world of business, and as such, a
challenge for the academic community, and in particular, business higher education
(Mather et al. 2011, Kole 2009, Nicholson and De Moss 2009, Fleck 2012, Seaton and
Boyd 2008, Trocchia and Andrus 2003, Moratis et al. 2006, Mizdail 2004, Yorke 2000).

2.6.1 CSR in Business Education
Despite CSR becoming responsible decision making norms within industry, business
higher education lags behind in its approach to educating students on these issues.
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In an undergraduate study, Trocchia and Andrus (2003) argues that 22 per cent of
business higher education students polled believed their business school was
adequately preparing them ethically for the professional environment. Articles in The
Economist (Kole 2009) observe that relatively little attention has been devoted to the
study of CSR orientation of business students.
Mather et al. (2011) and Christensen et al. (2007) argue that within business higher
education, CSR topics are still predominately hived off to natural resources and
environmental studies courses, and within business it is largely confined to
postgraduate courses and MBA programs. This appears to be wasting a crucial
opportunity for change in business practices by not educating future managers, policy
makers and business professionals (Mather et al. 2011).
Graduate Career Australia (2013) declare that graduates are keen to pursue what they
perceive to be meaningful careers with employers of choice that offer things like
work/life integration, genuine career opportunities for women and integrated corporate
responsibility practices, including consideration of environmental and social impacts. In
regards to employment prospects, the move towards CSR, carbon neutrality, creation
of ethically sound products, the desire to increase competitive advantage, protect and
raise brand awareness and build trust with customers and employees are seeing the
creation of many new careers in CSR. Such findings suggest that, given both graduate
expectations and industry demands, business higher education must begin to
incorporate CSR in its teaching and learning environment in order to ensure students
are prepared for the reality of tomorrow’s markets. They need to be equipped with the
social, environmental and economic perspectives required for business success in a
competitive and fast-changing global economy. Probst and Bassi (2014) suggest that
the extent of CSR integration is an area of limited insight in scholarly contributions.
Consistent with corporate social responsibility being introduced within industry around
the world in 1991, Schoenfeldt, McDonald and Youngblood report that 73 per cent of
Association to Advance Collegiate Schools of Business (AACSB 2004) internationally
accredited undergraduate programs had a dedicated stand-alone ethics course or
subject in their curricula. Trocchia and Andrus (2003) argue that data since that time
indicates that figures have dropped to one-third.
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Arias-Aranda (2007) argues that as education on ethics and corporate social
responsibility emerged with the enterprise philanthropic actions in the early 90s within
the marketing discipline, it disappeared just as quickly in education. In contrast, these
topic areas expanded in business to play a crucial role in good and essential business
practice.
Despite recurring calls for ethical business education and the inclusion of sustainable
responsible business practices, the status of these topics in business higher education
has not undergone a significant increase, and as a result, thousands of students
graduate each year without a practical knowledge of the role values play in their
chosen vocations (Aspen Institute for Social Innovation through Business [AISIB] 2002,
Cornelius et al. 2007).
Lissack and Richardson (2003) argue that business higher education has been
teaching students from an educational model that emphasised a mindset of rigid and
detached perspectives on organisation strategies. This climate and mindset within the
business higher education environment needs re-examination towards a “softer”
approach. Moreover, because “we live in a world of interrelatedness, stories and
emotions”, it is crucial that we look actively at the multiple meanings and impacts
inherent in situations (p. 99). Nicholson and De Moss (2009) agree, and argue that
content on ethics and social responsibility is not being integrated across the curriculum,
and is not adequately meeting the needs of business graduates at an undergraduate
level.
Meeting the needs of business graduates at an undergraduate level is in contrast to
those of MBA business education programs. In a 2007 study conducted by
Christensen, Hartman, Pearce, Hoffman and Carrier, 84 per cent of the top 50 MBA
programs required their students to complete a subject in business ethics, corporate
social responsibility or corporate sustainability. Conversely, while MBA education is
increasingly embracing CSR, the delivery techniques vary widely, along with the extent
of coverage (Christensen et al. 2007). Matten and Moon (2008) argues that a majority
of business school undergraduates will not undertake an MBA. As such, there is an
important challenge as to how CSR can most effectively be infused into day-to-day
business through the undergraduate education of the next generation of managers.
Nicholson and De Moss (2009) argues that another important challenge relates to how
and where students will get the most (and arguably the most relevant) exposure to their
future context.
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According to Zingales (2012), most disciplines see their subjects as divorced from
morality. Zingales argues that academics liken themselves to physicists who teach how
atoms do behave, not how they should behave. Yet, experimental evidence suggests
teaching of the disciplines does have an effect on students’ behaviour.
Economics as a discipline in particular has been proven to make students more selfish
and less concerned about the common good. Zingales (2012) extends his argument to
imply that this behaviour is not intentional, and that most academics are not aware of
what they are doing in this regards. Zingales (2012) indicates that if “Academics are
pretending to be agnostic they subtly encourage amoral behaviour, without taking any
responsibility” (p. 19).
When economist Milton Friedman said the one and only one responsibility of business
is to increase profit, he added: “So long as it stays within the rules of the game, which
to say, engages in open and free competition without deception or fraud” (in Zingales
2012 p. 19). According to Zingales (2012), this is not stressed enough in
undergraduate business education. Subjects such as corporate social responsibility,
sustainability and ethics should not be taught in a separate class as an elective for
choice. Zingales (2012) believes this approach serves only to perpetrate the idea that
these topics are only for students who are not smart enough to avoid getting caught.
Researchers such as Matten and Moon (2008) argue that for CSR education to make a
difference in the future of business, they should not be conducted as a separate course
or hived-off program, as occurs today. Mather et al. (2011) and Moratis et al. (2006)
argue that CSR topics should be embedded in the core of undergraduate business
education and seen as a keystone for attitudes and practices across the curriculum.
According to Cornelius et al. (2007), CSR has been integrated across the curriculum.
Christensen et al. (2007) argue against this, indicating that studies are observing and
recording the opposite. Even the top 50 MBA programs lack integration of all three
areas. According to the 2007 study by Christensen et al., while 84 per cent of MBA
programs required students take one of the three topics in their program, only 20 per
cent integrated all three areas in their core courses. Cornelius et al. (2007) argue that
society now demands responsible behaviour from corporations, and links related
behaviours to a corporation’s identity. Organisations and society at large recognise that
ethical, sustainable and socially responsible behaviour plays a crucial role in good
business practices.
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This realisation has led employers to expect and demand that business schools
facilitate the training of students in ethics, sustainability and social responsibility. If we
are ignoring our undergraduate students and only training 20 per cent of our MBA
graduates study in these essential areas, the gap between what industry demands and
what undergraduate business education delivers may just keep increasing.
Nicholson and De Moss (2009) argues that because corporations and consumers are
increasingly reassessing the central role of CSR, undergraduate business education
can no longer keep this issue on the periphery, and how to best achieve this is a
current challenge with limited insight. AACSB (2004) suggests that if today’s business
students are going to be successful in the long run, they must be able to dig deeper
and consider all aspects of an enterprise. They will need to look at all three legs of
sustainability: the environment, society and economics, and they must consider all of
them simultaneously.

The literature on considering these three aspects simultaneously in higher business
education contains a great deal of discussion around peer influence in regards to
making decisions. Joseph et al. (2010) presents that one must also take into account
peer influence on CSR behaviour, which is currently an area of limited investigation.
Joseph et al. (2010) suggests that this is an area in which anecdotal evidence and
early research on ethical behaviour has shown that perception of peer behaviour has
the greatest impact on ethical behaviour. Joseph et al. (2010) argues that given ethical
thought lays the foundation for CSR, educators designing curricula for business
education must take social learning theory into account, which states that referent
others have a significant impact on behaviour of individuals. The present review
therefore is expanded to include an analysis of social desirability bias in the area of
undergraduate business education.

2.6.2 Socially Desirability Bias
Joseph et al. (2010) suggests that when considering CSR in undergraduate business
education, it must be taken into account that there is a strong temptation for students to
give responses that are perceived to be socially desirable. A 2010 study by Joseph et
al., Berry and Desphande found that over-claiming significantly impacted the selfreported ethical behaviour of students. It has also been found that in ethics studies
from 1996 to 2003 most of the studies that used self-reported data did not correct for
this bias, and hence the findings would be tainted (Joseph et al. 2010).
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Christensen et al. argue in the 2007 top 50 MBA program study that much of the
research was subjective and that cognitive bias has the potential to skew the results.
Paulus (1991) argues that investigations have indicated that the construct of social
desirability is not a unitary, but rather a bi-dimensional construct. In a series of studies,
Paulhus and Reid (1991) found that two factors emerged: 1) self-deceptive
enhancement (SDE); and 2) impression management (IM). Paulhus (1991) describes
SDE as an unconscious favourability bias that resembles rigid overconfidence. IM, on
the other hand, is thought to represent a purposeful attempt by the respondent to selfpresent in an overly positive light. Paulhus and John (1998) further characterise SDE
as “egoistic bias” (overconfidence in one’s abilities), and IM as “moralistic bias” (denial
of behaviours and attitudes that violate societal or moral norms). Numerous studies
support the validity of these two kinds of social desirability, with findings indicating that
SDE is correlated with self-reported adjustment (Paulhus and Reid 1991), the ability to
make a positive first impression accompanied by poor long-term interpersonal skills as
rated by others (Paulhus 1991), lower social anxiety and empathic distress (Paulhus
and Reid 1991), narcissism (Paulhus 1991) and extraversion.
In contrast, IM has been linked with denial of negative attributes (Paulhus and Reid
1991), conscientiousness, neuroticism and agreeableness (Joseph et al. 2010). How
peer influence and social desirability bias affect students’ ability to learn CSR
integrated with the organisation as a whole within undergraduate business education is
an area with limited insight, but one which Joseph et al. (2010) and Christensen et al.
(2007) argue must be controlled and tested for. As presented in Figure 2.5, CSR
covers many areas within an organisation.
With the discussion surrounding peer influence and social desirability bias in any
attempt to include CSR in higher business education, the analysis now moves to
reviewing the most appropriate way to deliver an integrated business education.

2.6.3 Interdisciplinary Structure
Researchers such as Joseph et al. (2010) and Christensen et al. (2007) observe that
the debate still rages among educators as to how many of the areas under CSR should
be utilised for teaching and learning, along with what approach should be utilised for
their delivery. The debate involves whether ethics alone is enough, or whether
business graduates need corporate responsibility and sustainable subjects as well. The
debate also discusses what level of integration is required (Joseph et al. 2010).
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Probst and Bassi (2014) suggest that taking many different subjects does not
necessarily mean that students can develop a holistic view from these subjects, which
would help them in understanding the complex situation of organisational interaction.
Developing a holistic view first requires students to be trained to view from multiple
perspectives, and second, they need to learn a systems perspective to see the picture
as a whole. Finch (2008) and Probst and Bassi (2014) present that to be a good
manager one must understand all the functional areas of an organisation, regardless of
the specialised function they may perform. Finch gives the example: “If a student
imagines herself as a marketing brand manager for a consumer product firm and
assumes she will be working with people whose expertise and background are the
same as hers then she will be mistaken. This student will work with engineers, systems
experts, accountants, operations, human resources, and people whose expertise lies in
areas that haven’t even been thought of yet” (p. 36).
Arias-Aranda (2007) note in undergraduate business education there is a need to
increase awareness about the interrelationships between different functional areas of a
firm. This must be integrated with learning about CSR. Business education has not
kept up with the role that CSR play in organisation decision making and this leaves a
crucial gap in business practice as future managers and policy maker’s graduate.
Combined with recent calls for business education to ensure students participate in
action learning and technology-enhanced pedagogy (ABDC 2014), the current way of
thinking must be challenged.
In analysing an approach to move forward, the review has to look back at
undergraduate business education research over time. In order to present the
movement of undergraduate business education, Table 2.1 below demonstrates the
change of business education research over time. This analysis reveals that hardly a
year has passed since early 2000 when the approach and the relevancy of business
education have not been contaminated with complaints or pleas for change from both
academics and practitioners (italic).
Table 2.1: Business higher education research over time

Business education
current argument

Authors

Outcome

Business education
is silo focused,

Porter and McKibbin (1988), Forrester (1994),
Ackoff (1999), Becher (1989), Duangploy and

Current business
education structured
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traditionalistic and
disciplinary in its
approach

Shelton (2000), Mintzberg (2004), Starkey
(2014), Tushman and O’Reilly (1997), Ackoff
and Greenberg (2008), Padro (2009), Thomas
and Peters (2011), Wilson and Thomas
(2012), De Onzono and Carmona (2012),
Thomas and Cornuel (2012)

approach is delivered in
disconnected parts

Current material
delivered in
business education
is irrelevant to
today’s business
environment

Porter and McKibbin (1988), Forrester (1994),
Yorke (2000), Pfeffer and Fong (2002), Merritt
(2004), Mintzberg (2004), Mizdail (2004),
Bennis and O’Toole (2005), Kedrosky (2002),
Gitsham (2009), Starkey (2014), Clinebell and
Clinebell (2008), Podolny (2009), De Meyer
(2012), Marshall et al. (2010), Benjamin and
O’Reilly (2010), Thomas and Peters (2011),
De Angelo et al. (2005), Wilson and Thomas
(2012), Lacy et al. (2012), Thomas and
Cornuel (2012)

Students do not have
the required business
skills to assess impacts
or consequences of
their actions

Functional
categories within
organisations are
becoming
boundary-less

Moratis et al. (2006), Samson and Daft
(2009), Kets de Vries and Kurotov (2010),
Towell et al. (2012), ABDC(2014),

Boundary-less
organisation requires a
boundary-less
education — both the
approach and the
relevancy need to
change

Business education
unmotivated to
change or find the
challenge too
difficult

Yorke (2000), Pfeffer and Fong (2002),
Forrester (1994), Mintzberg (2004), Mizdail
(2004), Moratis et al. (2006), Trocchia and
Andrus (2003), Seaton and Boyd (2008),
Clarke and Hermens (2009), Nicholson and
De Moss (2009), Marshall et al. (2010)

Private universities and
corporate training
programs on the
increase

Research tracks
provide single
disciplinary answers

The Economist (in Kole 2009), Marshall et al.
(2010)

Out of date
management research;
21st century requires
interdisciplinary
answers

Research reflects
academic structure
and current
approach to
business education;
traditional paradigm
focus on analytical
and reductionism

Moratis et al. (2006), Marshall et al. (2010),
Thomas and Peters (2011)

Business education
lacks an
interdisciplinary
approach and content is
irrelevant

Industrial-age
paradigm not only
silo focused but

Baum and Nickson (1998), Pfeffer and Fong
(2002), Ghoshal (2005), Christensen et al.
(2007), Schoemaker (2007), Podolny (2009),

Moral and ethical
theories absent in
business education
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leading to no focus
on generations to
meet their future
needs

Bulcke (in Lacey et al. 2012), Marshall et al.
(2010), Lacy et al. (2012), Locke and Spender
(2011), Weaven et al. (2013), Probst and
Bassi (2014)

content; wrong mental
models being
developed

Depth of business
education
questioned

AISIB (2002), Pfeffer and Fong (2002), Bennis
and O’Toole (2005), Podolny (2009), Stubbs
and Schapper (2011), Lacy et al. (2012),
Locke and Spender (2011), Thomas and
Cornuel (2012)

Lack of skill
development in social,
environmental,
governance and
sustainable areas

Silo focus on some
of these areas, but
moral, ethical,
sustainable subjects
cannot be learned
by themselves

Cornelius et al. (2007), Matten and Moon
(2008), Mather et al. (2011), Stubbs and
Schapper (2011), Lacy et al. (2012), Towell et
al. (2012), Weaven et al. (2013), ABDC
(2014),

Holistic learning
approach to business
education is required

Basic skills not
being met

Chia and Holt (2008), Bulcke (in Lacey et al.
2012), Lacy et al. (2012), Marshall et al.
(2010), Mather et al. (2011)

Communication and
critical thinking skills not
being developed

New skills not being
met

Nicholson and De Moss (2009), Waite et al.
(2011), Bulcke (in Lacey et al. 2012), Lacy et
al. (2012), Marshall et al. (2010), Swartz (in
Lacey et al. 2012), Mather et al. (2011),
Zingales (2012), ABDC (2014)

No understanding of
linkages between
business, social,
environmental and
ethical contexts

Managerial talent
being looked at
from a holistic
perspective; transdisciplinary skills
becoming essential
for organisation
success

Lichtenthal et al.(2006), Narayandas (2007),
Morris et al. (2006), Helgesen et al. (2009),
Benjamin and O’Reilly (2010), Joseph et al.
(2010), Gray (2010), Bulcke (in Lacy et al.
2012), Zingales (2012), Bartschi (in UNGC
2013), Accenture (in UNGC 2013), ABDC
(2014)

Business education
requires an approach to
ensure students are
being educated from a
holistic perspective; this
must embed social,
environmental and
ethical contexts in a
trans-disciplinary
approach

As seen in Table 1, since the Porter and McKibbin report in 1988, undergraduate
business education has been delivered via a structured approach delivered in
disconnected parts. The material and relevancy has not kept pace with today’s
business environment. Institutions have struggled with how to meet these challenges,
albeit if they actually desire to do so. Organisations are demanding business education
providers take the challenge, but with inbuilt research structures, it is proving difficult
and still remains a major problem according to the current literature.
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Basic and new skills, such as moral, social and environmental concepts, are not being
gained by business students, and there have been numerous calls for a more holistic
learning environment. This study aims to address the gap in the approach and
relevancy of undergraduate business education by applying an all-inclusive approach
to responsible decision making. Looking at delivering undergraduate business
education via a holistic approach requires the analysis to explore systems approaches.
This is discussed in Chapter 2, Part 2 of the literature review.
Before analysing holistic systems approaches to deliver undergraduate business
education, I kept asking myself why the education of business students within
undergraduate curriculum has not altered throughout the years. This section concludes
with some of the challenges facing change in undergraduate business education. I felt
it was necessary to be aware of and present these challenges before moving into
analysing a systems approach to reduce the gaps in undergraduate business
education delivery and industry requirements.

2.7 Challenges in Current Approach to Business Education
Wilson and Thomas (2012) suggest that because of this they find themselves
constrained in their strategic choices by accreditation, regulation and rankings, which
can hinder knowledge improvement and development. De Onzono and Carmana
(2012) argue that with major sources of change including the economic power
transferring from the developed countries to emerging nations, rapid increases in forprofit business education institutions, legislation, student demand and changes in
delivery modes are occurring in education. This new landscape is demanding
innovation and flexibility from the institutions that serve the world business learners
(ABDC 2008, 2014).

2.7.1 Growth in Business Education
The 2010 Fortune list of top 500 companies worldwide for 2010 includes 46 Chinese
firms, up from 16 in 2005 (in Bradshaw 2010). Bradshaw (2010) argues that this growth
is also occurring in the business education industry. In a recent article, Bradshaw
(2010) notes that when the Financial Times began ranking MBA programs in 1999, 20
of the top 25 schools were from the US, with the remaining five from Europe. However,
in 2010 there were just 11 US schools in the top 25. A further 11 were from Europe and
three business schools were from Asia (De Onzono and Carmana 2012).
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Thomas and Cornel (2005) observe that business schools have become “legitimised
parts of society” with a “clear role”. Padolny (2009) argues that although business
schools appear to have a clear role, given the reputation of graduates and skill levels,
their assurance of learning is being questioned.

De Onzono and Carmana (2012) recognise that not only is the geography of business
education changing, but the supply is having a significant effect. Until recently,
business education was considered the territory of either university-based or a standalone business school. However, so-called “for-profit” conglomerates or proprietary
schools have emerged, and constitute a major source of change in the market of
business education worldwide. Wilson and Thomas (2010) argues that these for-profit
providers of business education are regarded as organisations which ensure speedy
responses to changing market needs and conduct regular comprehensive revisions of
their programs, curricula and syllabi.

De Onzono and Carmana (2012) argue that the business education gap requires a
more comprehensive approach than just a focus on content and curriculum. According
to De Onzono and Carmana (2012), business education may also be influenced by the
“experience” provided by the institution, whether for profit or not, and that it is this
experience and the interactions within the classroom alongside content and curriculum
which will allow them to adapt to the ever changing, environmental circumstances. De
Meyer (2012) argues that these ever-changing, environmental circumstances include
internationalisation. Leading business education institutions must be able to
understand the knowledge that exists across international borders and deliver that to
their students.

Lacy et al. (2012) argue that business education must, now; more than ever,
collaborate with industry, in order to ensure the needs of the future can be met. The
argument dictates that the challenges facing the planet are too big and complex for any
sector or organisation to go it alone. The education of future leaders in sufficient
numbers and of high enough quality is a crucial imperative for the future success of
business and sustainable growth (Lacy et al. 2012). If and how business schools
embrace this change and focus on developing the next generation of managers is
critical, and a paradigm shift may be required (Marshall et al. 2010).
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2.7.2 Paradigm Shift in Business Education
Marshall et al. (2010) believes that a paradigm shift is already underway. This shift
necessitates the transformation of the conduct of commercial enterprise and the
content of business education curricula. This new paradigm incorporates a
sustainability mandate, clearly refuting the old thinking of limitless resources,
unbounded growth and technologically derived solutions.

Marshall et al. (2010) argue that business education is part of this paradigm shift, and
while the shift will occur at different paces in different communities, industries and
countries, it will eventually replace our old way of thinking. Business education is
challenged with providing tools and knowledge for graduates to be agents of change,
seekers of questions and anomalies and creators of new business models that attend
to the pressing social, environmental and economic issues of now and the future.
Samson and Daft (2009) adhere to the idea of a paradigm shift taking place.
They argue that it is no longer enough just to learn how to measure and control things
via a speciality, and that success accrues to those who learn how to be leaders and to
initiate change.

Thomas and Cornuel (2012) argue that sustainability has an increasingly strong
influence on corporate agendas. CEOs believe that educating future business leaders
about sustainability issues will accelerate the integration of sustainability into the
mainstream of business activity. Bennis and O’Toole (2005) argue that the things
routinely ignored by academics cannot be measured. Most human factors and all
matters relating to judgement, ethics and morality are exactly what make the difference
between good business decisions and bad ones. As business education providers,
Bennis and O’Toole (2005) question how we provide students with guidance for
operating in the very real but grey areas for which no algorithm exists in business. An
article in The Economist (Kole 2009) argues that students want business education to
operate in a different way, and that they have higher expectations of business faculties.

Marshall et al. (2010) argues that simply telling students to maximise shareholder value
and not attend to their own core values is an empty and dissatisfying calling, and that
despite the challenges, the gap needs to be reduced to meet the global leader
demands of the future.
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2.8 Summary Literature Review Part 1
This chapter proposes a case for applying a holistic approach to responsible decision
making in undergraduate business education. It demonstrates that the current and
future workforce requires undergraduate business education to move away from
traditional thinking and take a more comprehensive view of the organisation. The
provision of undergraduate business education requires an approach that enables
those delivering undergraduate business educations to think more holistically and
systemically.

This chapter suggests that the undergraduate business education landscape is
demanding innovation and flexibility from education providers that serve our world
business learners. The literature confirms that there is a clear message: that a broad
range of different approaches to learning is required to develop the global leader of
tomorrow. The current continuity approach to undergraduate business education with a
silo disciplinary focus is not meeting the current demands and challenges of our time.

Undergraduate business education needs to be delivered via a holistic approach that
incorporates the interdisciplinary nature of responsible decision making. With this in
mind, Chapter 2 Part 2 of the literature review analyses what a holistic approach to
undergraduate business education means, and what this type of approach requires in
order to close the crack that exists between education and enterprise. Providing
undergraduate business education with an interdisciplinary focus through the correct
medium should not only reduce the gap in industry graduate requirements, but have a
positive impact on economic, societal and environmental forces globally.
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Chapter 2 – Literature Review Part 2
2.9 Introduction
Chapter 2, Part 2 of the literature review explores the background, current writing,
research, concepts and intricacies associated with systems-based strategies for
delivering business higher education. In doing so, an approach is positioned to develop
an alternate business higher education learning environment.
Chapter 2, Part 1 of the literature review explored the complexities of business higher
education and the gaps that exist between current graduate knowledge and business
industry requirements. Chapter 2 Part 1 uncovered the need for business higher
education to be delivered via a more holistic approach which incorporates the
interdisciplinary nature of responsible decision making. Chapter 2 Part 2 of the
literature review continues this discussion.
The logic and flow of this discussion is visually represented in Figure 2.7. This chapter
begins by discussing the concept of a holistic systems approach. A thorough review
includes analysing all types of education where systems approaches have been used.
Understanding the intricacies of a systems approach enables the application of the
methodology to business higher education. The impacts of a systems approach to
education are then analysed, with a specific focus on applying a systems approach to
business higher education. The need to create an environment for business higher
education where the intricate multifaceted relationships of discipline functions can be
experienced is discussed throughout this section. The requirement to adopt corporate
social responsibility and sustainability is also presented. Finally, this section concludes
by identifying methods for applying a systems approach in business higher education,
focusing specifically on experiential learning and web-based simulation environments.
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Chapter 2 Part 1
Current approaches
to Business Higher
Education (BHE)

Current student
knowledge in BHE

Business
requirements

Current approach to
responsible decision
making in BHE

Challenges in
current approach to
responsible decisin
making in BHE

Chapter 2 Part 2
Systemic approach

Systemic approach
to education

Systemic approach
to BHE

Systemic approach
to responsible
decision making

Web-based systemic
approaches

Figure 2.7 Literature review structure

2.10 A Systems Approach
Political, economic and social developments have forced fundamental changes that
affect the way business is conducted. Fontaine (2008) observes that as complexity
increases, traditional organisation strategic planning is becoming less useful, and more
and more focus is applied to systems-based strategies. Systems-based strategies are
premised on the foundation of systems thinking. The practice of systems thinking was
pioneered in the 1950s, but it was Peter Senge (1990) who popularised the systems
approach within the field of organisational strategy planning. Senge (1990) suggest that
decision makers often use a reductionist approach to solve problems, where the focus
relies on linear thinking by breaking down the problem into smaller parts and analysing
each part separately. Senge (1990) argues that this is in contrast to a systems
approach to organisation strategy, where one looks at the system as a whole by trying
to understand the dynamics of the problem and the environment in which it exists
(Fontaine 2008). Fontaine (2008) points out that strategic organisation planning today
require systems thinkers to identify the right leverage points to help deal with complex
problems.
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Martin et al. (2008) suggest that strategic organisational planning requires integrative
thinking, rather than traditional or conventional linear thinking. In support Fontaine
(2008) believes that this integrative way of thinking takes a systems-based or systems
approach, in the sense that it requires multidimensional and nonlinear relationships to
be explored. Senge (1990) observes that a systems approach uses a type of
modelling, whether these are computer and/or mental models, to reveal how known
structures and policies often produce unexpected and troublesome behaviour for
enterprise decisions over time. A systems approach provides the ability to “see”; a
system, what goes into the system, what delays are apparent and where feedback
exists. A model is run to ascertain how the system operates under varied conditions,
rendering abstractions into real meaningful, concrete terms. Forrester (1994) argues
that models provide a vehicle through which someone can experience issues as
involving trade-offs, rather than just having one or two sides. Positions move from
being simplistically labelled “good” and “bad” to being more multifaceted.
In a systems approach, problems are viewed as part of a whole system, to see how the
parts fit together and affect one another. Sterman (2000) observes that applying a
systems approach to a business perspective, the underlying assumption is that
organisations are seen as systems. In a systems approach, decisions and their effects
integrate with the whole organisation. Researchers such as Sterman (2000) and
Fontaine (2008) suggest that a systems approach is absolutely necessary for
organisations to maintain a competitive edge and survive in today’s market. Fontaine
(2008) argues that the growth of a systems approach covers many sectors of the
economy. Over the last 40 years, consultants have successfully applied systems
thinking methods in the area of organisational strategic planning. Probst and Bassi
(2014) observe that applying systems approaches to organisational strategic planning
has become more essential during this time, because the growing global
interconnectedness of our society, economy and environment is no longer questioned.
Researchers have begun to realise the importance of systems thinking skills in
business leaders, enabling them to see the interdependencies and interrelationships
that exist in decision making. Conversely, in the last few years, research has begun to
investigate and make claims about embedding a systems approach to education to
ensure future leaders have the necessary skills to meet the challenges that are being
called on in the global market.

47

Research in the systems approach to business education context is still in its infancy.
The reasons behind its necessity, and the impact of implementation, have not been
fully explored until now. In order to present a review of systems approaches in
education, the systems methodology, its complexities and implications for
implementation within education are now analysed.

2.11 Systems Approach to Education (SAE)
Based on the discussion in Chapter 2, Part 1 of this literature review, industry requires
the business leader to be educated to take an interdisciplinary approach and consider
all aspects of an enterprise during decision making (Ackoff and Greenberg 2008).
These requirements demand that the business leader be educated to respond to these
many diverse and multifaceted conditions.
Ackoff (1999) observes that a holistic view on education design is required in order for
these necessary skills to be learned. Ackoff presents a systems approach to education
design framework (SAE), which provides a set of guidelines for considering learning
outcomes in regards to ensuring education comprises analysis of interaction and
relationship with the environment. In the SAE approach, education is to be designed
keeping in mind the functioning of the entire system, including the requirements of the
environment. Ackoff (1999) suggests that since the role of education in national
development is growing, so is the degree of autonomy in relation to society. Education
can be far ahead of actual social needs, thus paving the way for faster social
development. Engaging in an SAE framework involves the following main principles:
1) education must focus on the learning process — not the teaching process
2) education is organised around the development of the desire to learn and the ability
to satisfy this desire
3) education should individualise students and preserve their uniqueness by tailoring
itself to fit them — not by requiring them to fit it
4) education is organised as a continuing, if not a continuous, process
5) education is carried out by educational systems that can and do learn and adopt.
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Ackoff (1999) presents that the application of SAE within business higher education
design would allow for the enactment of the interdependencies within a business
environment in a manner that supports undergraduate skill requirements. In doing so,
designing business higher education within an SAE would expose the fact that there is
never a single right answer to any question. Instead, the approach would reveal a
variety of potential actions which the student/graduate may take, depending on the
issue under consideration. The foundation of SAE includes learning to recognise the
ramifications and trade off the action that is chosen. Lyons (2011) argues that the
challenge for business education providers is how to re-differentiate themselves,
integrate their capabilities and meet these needs in order for future graduates to
possess the skills that are possible by utilising SAE and meeting the conditions that
industry demand. The movement away from emphasising a single-level discipline focus
to understanding the relationships and interdependencies of all areas within an
enterprise has been identified as essential for successful business higher education.
Being able to achieve a balance between vocational and discipline orientation, and
knowing when and how to specialise, are challenging business education institutions to
take a systems approach to business education.

2.12 Systems Approach to Business Education
Sterman (2000) suggests that a systems approach concentrates on why things
operate, as an attempt to understand and explain them in order to solve the problem.
Taking this holistic view and applying it to business education is supported by systems
thinking researchers (Padro 2009, Ackoff and Greenberg 2008, Duangploy and Shelton
2000, Senge 1990). Senge (1990) notes that taking a systems approach to business
education would ensure the parts or disciplines could not be independent, and that the
interrelationships would be understood. If this were the case, the application of a
systems approach to business education could produce business leaders capable of
imparting knowledge from a holistic viewpoint.
Senge (1990) recognises that by applying a systems approach to practical solutions,
business leaders can see how their actions interrelate with other areas of activity,
enabling rich changes in organisations. Researchers such as Senge (1990), Thurston
(2000), Duangploy and Shelton (2000), Ackoff and Greenberg (2008), Fontaine (2008)
and Padro (2009) observe that by applying a systems approach to business education,
business students will be able to see how their disciplines interrelate with other areas,
enabling profound learning to take place.
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Thurston (2000) believes that this type of learning will facilitate the development of
future managers’ mental models, allowing them the opportunity to understand why
complex organisational systems work the way they do. Thurston (2000) argues that the
traditional, linear business education delivery model represses young students’
systems thinking tendencies. In delivering business higher education via a systems
approach, students are naturally engaging in systemic thought patterns. Senge (1990)
and Thurston (2000) suggest that the ability to think systemically is more easily and
quickly developed at a younger age, and that delivering business higher education via
a systems approach supports these tendencies.
Business faculties are known for adopting a diverse discipline approach to teaching.
Marshall et al. (2010) argue that the explosive growth in disciplines and their
fragmentation into numerous sub-disciplines is probably the most important, but often
overlooked change affecting higher education. The number and variety of disciplines
and specialty subjects is on the increase globally (Marshall et al. 2010). As discussed
in Chapter 2, Part 1 of the literature review, many of these include the sub-disciplines
of accounting, economics, finance, business information systems, business
management, hospitality management, human resource management, industrial
relations, international business, marketing, organisation studies, public relations, sport
and recreation, and tourism (ABDC 2008, 2014). Not having interdisciplinary
knowledge is a concern when problem-solving skills and the ability to manage flexible
environments are attributes highly valued by senior business leaders (Clarke and
Hermens 2009).
Marshall et al. (2010) observes that universities can tend to be closed systems where
disciplines are isolated and independent. Consequently, these closed systems in
higher education fail to prepare students to face issues such as social complexity,
cultural and economic globalisation, and increasing interdependences. I have visually
represented the current mode of functional learning that is occurring in Figure 2.8. As
Churchman (1971, p. 198) stated, “Knowledge does not come in pieces: to understand
an aspect of nature is to see it through ‘all’ the ways of imagery”.
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Figure 2.8 Functional learning

An article in The Economist (Kole 2009) suggests that with a sceptical world awaiting
graduates, they need all the help they can get from business education institutions.
Thurston (2000) suggests that this requires business education to move away from
traditional linear thinking and consider a more comprehensive view of the organisation.
In a recent industry survey on the higher education curricula design, it was found that
most practitioners wanted university graduates to have a comprehensive or systems
view of organisations. Thurston (2000) suggests that the reality is that tomorrow’s
business leaders will need to be well-rounded individuals with equally strong
quantitative and qualitative skills.

51

This is supported by Ellen Miller, an executive fellow at the London Business School,
who states that “One of the lessons we’ve learned from the recent economic crisis is
that it’s a mistake for business schools to turn out graduates who are too onedimensional” (in Fleck 2012 p. 31). Researchers such as Ackoff and Greenbery (2008)
observe that applying a systems approach to business education will support the
development of the well-rounded individuals via openness, holism, interdependency,
feedback, purposefulness and multidimensionality.
Finch (2008) presents that the current and future manager must have functional
expertise with an enterprise perspective. Business functions do not act independently.
No functional department can make a decision that does not affect the rest of the firm.
The important decisions of the firm — those that have critical importance for its
success — occur at the interface. The decision makers recognise the implications
because they understand the business (Finch 2008). Figure 2.9 illustrates how
information sharing and decision making involve many functions and personnel with
diverse expertise. It also illustrates how interdependent these disciplines are and how
traditional education thinking paradigms no longer support the business enterprise.
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Figure 2.9 Information sharing and decision making in a firm (Finch 2008 p. 7)

52

Finch (2008) argues that we can no longer teach independently, as is represented in
Figure 2.8. We must move to a system-based approach to gain a holistic view of
business operations which allows students to discover the complexities occurring, as
represented in Figure 2.9. Research in the systems approach to business education
context is still in its infancy, but by definition, researchers Thurston (2000) and Fontaine
(2008) argue that the application of a systems approach would entail an
interdisciplinary approach which focuses attention on the dynamic, nonlinear
relationships, patterns of interaction, holism and multidimensionality of an organisation.
Ackoff (2008) argues that applying a systems approach to business education would
require integrating Richmond’s (2001) seven systems thinking skills into the learning
framework in order for the student to be able to be more effective in interpreting the
world around them. A thorough comparison between the seven systems thinking skills
and the traditional way of thinking has been completed by Richmond (2001).
In order to understand these systems thinking skills and how they apply to a business
higher education environment I created two tables. Table 2.2 contains a comparison of
the seven thinking skills and the traditional way of thinking. I then applied these seven
thinking skills to learning in a business higher education environment in Table 2.3.
Table 2.2: Comparison of systems thinking compared to traditional thinking skills (Richmond 2001)

Systems thinking skill

Traditional thinking skill

Skill 1: Dynamic thinking: framing a problem in
terms of patterns of behaviour over time

Static thinking: focusing on particular events

Skill 2: System-as-a-cause thinking: placing
responsibility for behaviour on internal actors
who manage the policies and plumbing of a
system

Systems-as-effect thinking: viewing
behaviour generated by a systems as driven
by external forces

Skill 3: Forest thinking: believing that, to know
something, one must understand the context of
relationships

Tree-by-tree thinking: believing that really
knowing something means focusing on the
details

Skill 4: Operational thinking: concentrating on
getting at causality and understanding how
behaviour is actually generated

Factors thinking: listing factors that influence
or are correlated with some result

Skill 5: Closed-loop-thinking: viewing causality
as an ongoing process with the “effect” feeding
back to influence the causes and the causes
affecting one another

Straight-line thinking: viewing causality as
running one way, with each cause
independent from all other causes

Skill 6: Quantitative thinking: accepting that one

Measurement thinking: searching for
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can always quantify, but not always measure

perfectly measured data

Skill 7: Scientific thinking: recognising that all
models are working hypotheses that always
have limited applicability

Proving-truth thinking: seeking to prove
models to be true by validating with historical
data

Applying the systems thinking skills to learning business education is represented in
Table 2.3. Application of the seven thinking skills provides business higher education
students with the ability to be able to see and comprehend behaviour. Addressing
problems is considered an ongoing process, rather than a one-off scenario.
Connections and interdependencies are sought after in an operational sense, rather
than just purely a theoretical one. The world is seen as an ongoing set of
interdependent processes which, although constantly evolving, may not be precisely
measured.
Table 2.3: Systems thinking skills applied to a business education environment (Richmond 2001, Maani
and Cavana 2007, Sterman 2000).

Systems thinking skill

Traditional
thinking skill

Systems thinking skill applied to business
education

Skill 1: Dynamic
thinking: framing a
problem in terms of
pattern of behaviour
over time

Static thinking:
focusing on
particular events

Ability to see and deduce behaviour patterns,
rather than focusing on and seeking to
predict events.

Skill 2: System-as-acause thinking: placing
responsibility for
behaviour on internal
actors who manage the
policies and plumbing of
a system

Systems-as-effect
thinking: viewing
behaviour
generated by a
systems as driven
by external forces

People are generally locked into thinking in
terms of specifics.

Skill 3: Forest thinking:
believing that, to know
something, one must
understand the context
of relationships

Tree-by-tree
thinking: believing
that really knowing
something means
focusing on the
details

Developing the ability to see connections and
interdependencies, rather than sharp
boundaries and disconnections.

With generic thinking skills, addressing a
problem is not seen as a one-shot deal.
Rather, it is considered necessary to think in
terms of ongoing, interdependent relations
whose strengths vary over time, partly in
response to interventions that may have been
implemented into the system.

An “if, then, else” view of the world tends to
lead to “us versus them” and “yes or no”
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distinctions in problem solving. Such
distinctions, in turn, tend to result in polarised
thinking. Issues are seen as black or white;
grey is not an option.
Skill 4: Operational
thinking: concentrating
on getting at causality
and understanding how
behaviour is actually
generated

Factors thinking:
listing factors that
influence or are
correlated with
some result

Thinking in terms of how things really work —
not how they theoretically work.

Skill 5: Closed-loopthinking: viewing
causality as an ongoing
process with the “effect”
feeding back to influence
the causes and the
causes affecting one
another

Straight-line
thinking: viewing
causality as running
one way, with each
cause independent
from all other
causes

Seeing the world as a set of ongoing,
interdependent processes, rather than as a
laundry list of one-way relations between a
group of factors and a phenomenon that
these factors are causing.

Skill 6: Quantitative
thinking: accepting that
one can always quantify,
but not always measure

Measurement
thinking: searching
for perfectly
measured data

Thinking in terms of units of measure or
dimensions. It also infuses a very strong
discipline and precision into the thinking
process.

Skill 7: Scientific
thinking: recognising that
all models are working
hypotheses that always
have limited applicability

Proving-truth
thinking: seeking to
prove models to be
true by validating
with historical data

Scientific thinking has more to do with
quantification than measurement and having
rigorous hypothesis-testing concepts.

Operational thinking grounds students in
reality. It also tends to be perceived as
relevant because the student is thinking
about it like it really is, rather than dealing
with abstractions that may bear little relation
to what’s going on.

In effect, it is a shift from viewing the world as
a set of static, stimulus-response relations to
viewing it as an ongoing, interdependent,
self-sustaining, dynamic process. It will also
cause students to think in a very different way
about what is going on in the world around
them.

People thinking scientifically modify only one
thing at a time and hold all else constant.

Ackoff (1999) suggest that applying systems thinking skills to business higher
education enables students to develop and be able to contribute to the development of
the society of which they are part. Ackoff (1999) argues that compartmentalisation
reinforces the concept that knowledge is made up of many unrelated parts.
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However, by applying the systems approach, the relationships between these parts can
be transformed into knowledge, knowledge into understanding and understanding into
wisdom (Ackoff 1999). When we create wisdom, we create desire, motivation and
lifelong learners competent in all areas of learning.
According to Drucker (in Byrne 2005), there is no country that has an educational
system that provides the knowledge society needs. Business higher education needs
to focus on interdisciplinary problem solving methods, tools and skills. Drucker’s
theories have been criticised by Bennis and O’Toole (2005) who argues this nonlinear
approach cannot be backed by quantifiable research. In support of Drucker, Finch
(2008) argues that embracing systems thinking requires a fundamental change in the
way most business education providers operate. Marshall et al. (2010) is also in
agreement, arguing that to comply with the principle of systems thinking, business
education must ensure students are prepared to think of the interconnections between
different business disciplines and beyond. While Marshall et al. (2010) acknowledges
that integrating and connecting disciplines within business education can be
exhausting; it can also reap major benefits. The complexity of these interconnections
calls for the installation of a “confidence in questioning”, rather than a “certainty in
application”. Marshall et al. (2010) believes that the transformation entails a
commitment to and rewards for interdisciplinary approaches in teaching.

Lichtenthal et al. (2006) argues that the fundamental outcome of business higher
education must support the development of collaborative, cooperative and relational
competencies that go beyond mere knowledge and skills development. Business
undergraduates must be able to exhibit empathy for and sensitivity to others. A valuedriven perspective is necessary, and entails understanding, reflecting, examining,
accepting and challenging our experiences while refreshing our perspectives about
people, situations and options. Thurston (2000) and Fontaine (2008) argue that a
systems approach to business higher education cuts across functional and disciplinary
silos offers evidence-based experiences and instils tolerance for ambiguity, which in
turn creates a positive sustainability balance and builds a questioning attitude within
potential graduates.

Also important to consider in applying a systems approach to business higher
education is going beyond interdisciplinary skill attributes to be able to embrace
corporate responsibility and sustainability in one’s thinking.
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Gray (2010) indicates that systems thinking has always argued for the sort of mental
positioning: “once we set a problem of substance at the heart of our work, it seems
inevitable that we must look as far and as wide for understanding and insights as we
are humanly capable” (2010 p. 25). According to the 2013 United Nations Global
Compact — Accenture CEO Study (UNGC 2013), 88 per cent of CEOs believe that
“educational systems and business schools should develop the mindsets and skills
needed for future leaders to address sustainability”, and that this will be a critical
condition in bringing about a “tipping point” where sustainability issues are embedded
in the core strategies of the majority of companies globally (Lacy et al. 2012).
A 2001 US survey showed that 77 per cent of corporate recruiters think it important to
hire students who were aware of social and environmental issues (Alsop 2001). Lyons
(2011) argues that business education is being questioned about its traditional
“knowing” orientation of curricula. Business education providers are being asked to
rebalance towards “doing” and “being”, with more attention to issues of accountability,
ethics and social responsibility. Incorporating corporate responsibility and sustainability
within business higher education is an area of limited insight and a key focus area of
this research.
Given our discussion thus far on the need for today’s business graduates to be able to
not only have the skills to act in an unstable and unpredictable environment, but also to
be able to understand the reasons, a systems approach to business education must be
able to include corporate responsibility and sustainability. Further analysis into systems
approaches is required at this point in the review in order to evaluate a systems
approach within undergraduate business education.

2.13 A Systems Approach to Business Education That
Includes Responsible Decision Making
Mizdail (2004) observes that our business educational systems need to change so that
the education and training of future work forces include an interdisciplinary approach.
Studies advocate a systems approach as an effective means of educating students on
the multidisciplinary phenomena in organisations while creating a learning environment
that encourages lifelong learning (Duangploy and Shelton 2000).
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Based on the discussions in Chapter 2 Part 1 of the literature review, academia must
embrace interdisciplinary programs for the teaching and learning of corporate
responsibility and sustainability in business higher education. Researchers such as
Matten and Moon (2008), Moratis et al. (2006) and Seaton and Boyd (2008) argue for
the adoption of a systems approach for integrating corporate responsibility and
sustainability in business higher education. De Wit and Schouten (2006) argue that
corporate responsibility and sustainability is a much contested subject, and that people
of all disciplines must feel it is the right way to do business and can see how business
value can be derived or it will be avoided. De Wit and Schouten (2006) argue that while
the realities of integrating corporate responsibility and sustainability in business must
be reflected in the application of a systems approach within business higher education,
if the academic cannot see how business value can be derived, then it will be avoided.
Based on the discussions earlier, a systems approach to business higher education
would provide a learning environment that has the ability for business students —
regardless of discipline specialty — to see an enterprise as a whole. Senge (1990)
suggests that a systems approach can combine the art of seeing interdependencies,
relationships and the science of explaining complexities between business, the
environment and society. A central principle of systems thinking is that a system is the
interaction of its parts, rather than the sum of the individual parts. The essence of the
systems thinking approach lies in a shift of mind. It requires a change in one’s mental
models to be able to see interrelationships, rather than linear cause-effect chains, and
see processes of change, rather than snapshots.
If today’s business students are going to be successful in the long run and consider all
aspects of an enterprise, including corporate responsibility and sustainability, they will
need to look at all areas of business operations — the environment, society and
economics — and they must consider all of them simultaneously. Drucker (in Byrne
2005) observes that managers are made, not born, and that there has to be systemic
work on the supply, development and skills of tomorrow’s management. Based on the
analysis of existing studies regarding improving learning in business education, Ackoff
(1999) concludes that educators who understand that business education facilities are
complex interdependent social systems can move their organisations forward.
Many educational leaders fail to understand the interconnectedness of the array of
institutional components.
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Business education needs to take the typical disciplines — finance, marketing, human
behaviours, accounting, operations and strategic management — and understand their
interactions and interdependencies and include corporate responsibility and
sustainability at every junction. To visually represent this argument I have taken the
model presented in Figure 2.9 by Finch (2008) and modified it to include corporate
responsibility and sustainability via a systems approach throughout. This is seen in
Figure 2.10. Corporate responsibility and sustainability cannot be added as another
discipline to be treated separately. Corporate social responsibility and sustainability
must overlay all disciplines affecting the decision interface at every junction. Waite et
al. (2011) argue that the systems approach to business higher education must add
integrated thinking and problem solving to create graduates with the right skills.
Business organisations need business graduates who have the knowledge and skill
levels to integrate business functions for a strategic purpose. Thus, these needs
represent a change of mindset in regards to how business education is delivered.
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Figure 2.10 Responsible decision-making

So far, the analysis has revealed that a gap exists between industry requirements and
business higher education graduate attributes. Based on the discussion above, a
systems approach to business higher education provides an opportunity for the
multidimensionality of organisational phenomena which includes CSR.
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However, according to Galea (2004), in an undergraduate setting, the real-world does
not exist; hence, educators may introduce experientially based approaches that recreate settings in the classroom. Analysis of how educators should orientate and link
business higher education’s learning needs to the students’ immediate and pressing
“real-world” realities forms the next part of my review.

2.14 Experiential Learning
Experiential learning-based approaches excite the imagination and stimulate learners’
emotions. Galea (2004) presents that experiential learning is one of the most effective
ways to promote positive change in individuals, because it is based on actions and
observed results. Support for experiential learning can also be found in research by
Kolb and Fry (1975) and Poisson-de Haro and Turgut (2012).
Kolb and Fry (1975) define experiential learning as “knowledge creation through
transformation of experience” (p. 13). They also argue that the heart of experiential
learning depends on the process, rather than the content. Fontaine (2008) suggest
that filling the gap in undergraduate business higher education via a systems approach
will occur most effectively through experiential learning. The shift required is from a
functional to an interdependent level of analysis. Experiential learning will bring to life
the realities of business education at all levels. In contrast, Thurston (2000) argues that
students need to learn to think systemically through the reading and study of
management theory before they can develop complex problem-solving skills through
operational learning. Fontaine (2008) disagrees, arguing that integrated operational
learning will develop systems thinking habits while they are experiencing the
complexity and performance of a system. Senge (1990) and Fontaine (2008) argue that
learning is a process of self-discovery, and that learning to think systemically will come
from conversations generated when challenges are understood.
Experiential learning methods are taking advantage of new information technologies for
developing new teaching and learning approaches (Arias-Aranda 2007). Based on the
discussions above, there is a need to increase awareness about the interrelationships
between decisions of the different functional areas of a firm that includes corporate
responsibility and sustainability (Arias-Aranda 2007). Arias-Aranda (2007) suggests
that current theoretical approaches are limited in the way that students perceive such
interrelationships.
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Matten and Moon (2008) argue that even though a systems approach offers the
potential for the interdependent dynamics of an organisation to experienced, the most
effective way must occur in an engaging and exciting manner, in order to appeal to
“mainstream” business students. Applying a systems approach in an exciting manner,
as Matten and Moon (2008) suggest, must take into account the different learning
styles of individuals. A high-level analysis of the different learning styles is required at
this point in order to ensure the appropriate approach is designed.

2.14.1 Learning Styles
Bloom’s 1956 taxonomy of educational objectives applied to the business higher
education environment suggests that students are entering the early stages of the
taxonomy of learning during their principle or core courses. They should then mature
into the latter stages of the taxonomy when moving into their more advanced final-year
subjects (Anderson et al. 2001). Seaton and Boyd (2008) argue that a systems
approach supports having the ability to learn organisation dynamics which include
corporate responsibility and sustainability at an undergraduate level. Senge (1990)
supports this position, suggesting that future managers’ abilities to think systemically
develop easier at younger ages.
Buttner and Black (2014) observe that there is no single learning theory to account for
the production of understanding. Students have different learning styles regarding their
characteristic strengths and preferences in the ways they take in and process
information. Researchers such as Felder and Silverman (1996) and Kolb and Fry
(1975) argue that some students tend to focus on facts, data and algorithms; while
others are more comfortable with theories and mathematical models. Some respond
strongly to visual forms of information, such as pictures, diagrams and schematics;
others understand more from verbal forms — written and spoken explanations. Some
prefer to learn actively and interactively; others function more introspectively and
individually. A variety of learning theories have been introduced over the years, taking
these different learning styles into account.
Pritchard (2009) argues that perhaps a “teaching to all types” strategy is best engaged
in during the design of a systems approach. Felder and Silverman (1996) and Matten
and Moon (2008) argue that the Felder-Silverman model (1996) is more open to a
“teaching to all types” strategy, and has the potential to cover all learning styles and
appeal to the “mainstream” business students. The Felder-Silverman model (1996) of
learning classifies students as:
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sensing learners (concrete, practical, oriented toward facts and procedures) or
intuitive learners (conceptual, innovative, oriented toward theories and
meanings)



visual learners (prefer visual representations of presented material — pictures,
diagrams, flow charts) or verbal learners (prefer written and spoken
explanations)



inductive learners (prefer presentations that proceed from the specific to the
general) or deductive learners (prefer presentations that go from the general to
the specific)



active learners (learn by trying things out, working with others) or reflective
learners (learn by thinking things through, working alone)



sequential learners (linear, orderly, learn in small incremental steps) or global
learners (holistic, systems thinkers, learn in large leaps).

Richmond (2001) argues that the ability to see connections and interdependencies,
rather than sharp boundaries and disconnections, is an essential element of the
systems approach to business higher education. Richmond (2001) argues that the use
of simulation as an experiential learning tool has the ability to deliver these essential
elements. Simulation is a very common method used to investigate and teach systems
thinking skills. Coffey and Anderson (2006) suggest that simulation as an experiential
learning tool is used to meet student learning outcomes in the Felder-Silverman
learning model (1996), due to their ability to meet the varied student learning types.
Despite research indicating that undergraduate business education is the logical locus
for implementing a systems approach, within this environment there are a variety of
learning styles. One approach is the conscious competence learning model, designed
by Noel Burch in 1970 at the Gordon Training International Centre (Adams 2011). The
conscious competence learning model describes four stages of learning that take place
when progressing from incompetence to competence in a particular skill (Adams 2011).
Noel Burch developed this model as a way to describe how individuals master skills
and relationships.
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2.14.2 Simulation Experiential Learning Tool
Experiential learning is an approach that encourages collective and critical reflection as
well as individual learning (Penger et al. 2011). Coffey and Anderson (2006) argue that
simulations as an experiential learning tool provides immediate feedback, enabling the
student to see the consequences of their decision making, which is a key desire of the
systems approach. The use of experiential exercises, games and simulations actively
engage learners in situations where they “must act and observe the consequences of
their actions” (p 152). Since everyone taking part shares the same experiences,
“learning occurs through dialogue among participants who share observations, feelings
and thoughts and arrive together at conclusions about what has been learned” (Kolb
and Fry (1975 p.41).
Pritchard (2009) believes that it is recognised that the most effective learning comes
from direct, personal experience. Penger et al. (2011) agrees with direct learning, but
argues that it is very difficult to learn the impact of social, environmental and economic
decisions in the real-world because mistakes made in the real-world only become
evident with a certain delay in time, and side effects sometimes remain totally
unnoticed. Moratis et al. (2006) argue that delays and side effects comprise an area
which business higher education must consider in its learning approach, and one which
requires further investigation. Delays and side-effects are supported in a systems
approach. Senge (1990) argues that when the consequences are beyond our learning
horizon, it becomes impossible to learn from direct experience and this must be
considered during an experiential tool selection.
Experiential-based learning institutions’ methodologies vary via the use of role plays,
games and experiences in the different learning environments. In the 2007–2008
Beyond Grey Pinstripes Research Survey, held by the Aspen Institute Centre for
Business Education (Aspen CBE), Stanford specifically mentions the use of simulations
as a medium to develop a more holistic student within their curriculum (Aspen CBE
2008). According to Palmunen et al. (2013), a simulation experiential learning tool
allows the researcher a level of control over the situation which is very difficult to
achieve in other media. It also takes advantage of player involvement to capture more
accurate cognitive, emotional and behavioural responses. Researchers such as
Palmunen et al. (2013) acknowledges the fact that capturing accurate cognitive,
emotion and behavioural responses is difficult, due to social desirability bias and peer
influence.
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Social desirability bias is reviewed in Chapter 2 Part 1 of the literature review. It is also
analysed in Part 2 of the literature review to ensure the experiential learning tool
considered its effect.
Greenberg and Eskew (1993) argue that methodological research indicates that the
optimal technique to increase the level of respondent involvement with a scenario is an
elaborate computer simulation game. According to Olsen and Raunak (2013), Moratis
et al. (2006) and Seaton and Boyd (2008), using computer simulation games in the
application of systems thinking within business higher education is an area that
requires further investigation.

2.14.3 Computer-Based Systemic Simulations
Simulations are defined as “the process of designing a model of an existing system and
experimenting with this model in order to understand the behaviour of the whole
system or to evaluate strategies to operate it” (Banks et al. 2001 p. 3). Olsen and
Raunak (2013) argue that a major advantage in comparison to direct work experience
is that computer simulations run quickly, and several years can be simulated in a short
period of time.

Other research by Olsen and Raunak (2013) indicates enhanced student involvement,
improved student achievement and positive student attitudes toward courses as a
result of using computer simulations. Olsen and Raunak (2013) acknowledge the fact
that ultimately, learning is judged by results. In organisations, this principle can lead to
rash decisions being made without fully understanding the consequences. In contrast,
Coffey and Anderson (2006) argue that deeper learning often does not produce
tangible evidence for a considerable time. Senge (1990) disagrees, arguing that
simulations allow deep learning to occur in a risk-free environment by allowing us to
understand the consequences of our assumptions and test the assumptions we
propose over and over again. As Catherine J. Rezak (2008), founder and chairman of
Paradigm Learning argues, “When it comes to learning, experience, we are reminded
again and again, matters”.

Senge (1990) argues that systems thinking without computer simulation can short
circuit the process by which we develop human intuition. Without modelling, we might
think we are learning holistically, when we are actually learning to jump to conclusions.
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Doyle and Brown (2000) argue that classrooms that lack simulation methodologies do
not reproduce the characteristics of a working situation, preparing the analytical skills
but not behavioural. Keeton and Tate (1978) suggest that simulations involve a direct
encounter with the studied phenomenon, rather than merely thinking about it or
discussing it. This is supported by Tichon (2012), who argues that performing under the
same stressful operating conditions that will be encountered in the real work
environment is essential to quality training and education. Seaton and Boyd (2009)
argue that evidence has shown learning to be at its highest when students can work
through decision errors at a business strategy level.

Tichon (2012) observes that there are many forms of simulation, ranging from
centuries-old board games to modern video games and computer models. Reynolds
and Vince (2008) argues that which of these forms best suits the delivery of an
interdisciplinary approach in business higher education will depend on the complexity
of the system that we seek to understand. Throughout this review it has been
necessary to analyse several studies undertaken on e-learning simulation and its
impact on learning. Tichon (2012) argues that e-learning simulation games include
technical simulations, business simulations and situational simulations that are
computerised to provide in-context gaming scenarios for training. Olsen and Raunak et
al. (2013) argue that among the many e-learning simulation games, business and
management games attract the most intense academic discussions. These are
categorised into total enterprise games covering a wide scope of the business
planning, and decision-making process or functional games, where the emphasis is on
a smaller scope or discipline.

Total enterprise simulations stress the importance of functional integration in business
processes (Seaton and Boyd 2009). Researchers such as Patz (2000) and Ncube
(2010) argue that there are many benefits of total enterprise simulations, foremost
being the participatory learning environment offered. Conversely, they also argue that
total enterprise simulations may not realistically represent the real-world (Ncube 2010).
Moratis et al. (2006) argue that while total enterprise simulations within the marketplace
are numerous, simulations that incorporate corporate responsibility and sustainability
are limited, occurring only in a small number of institutions via a functional
implementation. They are functional, in that the simulation only covers one aspect of
corporate responsibility and sustainability in its delivery.
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Integrating corporate responsibility and sustainability under a systems approach into a
total enterprise-wide simulation program is an area of limited insight, even though this
method provides vast opportunities for realising interdisciplinary learning (Moratis et al.
2006).

Adekola and Sergi (2007) argue that if total enterprise-wide simulation programs are
lacking in preparing the student for corporate sustainability and responsibility practices,
the learning outcomes of the student are weakened by the lack of a global perspective
which is so prevalent in today’s business environment.

Seaton and Boyd (2009) argue that business education providers are being confronted
with a business environment that is placing new demands on companies, in which
businesses are desperately looking for sources of sustainable competitive advantage.
Recognising the changes in this environment means that business education providers
have to reconsider their approaches to business higher education, and at the same
time, explore new methods of learning that contribute to creating effective business
education environments.

Fontaine (2008) argues that the current business higher education experiential learning
tools, such as case studies, work well even for interdisciplinary learning (Fontaine
2008). If one takes this view, then using simulation software does not make any real
sense, and could be argued to be just a gimmick to make things more interesting
without adding any real value. However, if the predictions that systems-based
strategies are to become more popular are realised, then systems-based simulation
learning is useful in developing systems thinking. Sterman (2006) suggests that
simulations allow one to test hypotheses, avoid judgement biases and understand the
system structure of the problem (Fontaine 2008). Sterman (2006) and Senge (1990)
present that to achieve these outcomes, the computer simulation must be designed,
developed and implemented within a systems approach — otherwise it becomes an
isolated function, rather than an integrated piece.

Sterman (2006) and Senge (1990) suggest that simulations within a learning
environment are typically computerised. Thomas and Cornuel (2012) argue that
globally available technological models of learning incorporating a wide range of digital
and social media approaches must be adopted, and new “blended” learning modules
made available to handle business higher education requirements.
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Coffey and Anderson (2006) observe that the reported educational value of a computer
simulation results in part from the multidimensional aspects of learning that a
simulation provides, in order to bridge the gap between the classroom and real-life
business decision making. Through participation in a simulation, students have the
opportunity to analyse and solve complex problems, practise thinking in systemic
strategic ways and integrate material that they have learned across disciplines. Design
of the simulation becomes an important issue when discussing the impact on learning
(Williams and Williams 2007).

Williams and Williams (2007) proposed multiple identification theory (MIT), in the hope
that the guiding principles for simulation design could be applied to virtually any
attitudinal position. MIT proposes that simulation can foster attitude change if it adopts
affective, cognitive and behavioural identification dimensions (Williams and Williams
2007). To date their research applies MIT to specific cooperation and competition
investigations (2008) and more recently to areas of conflict negotiations (2011).
Williams and Williams (2007) assert “games can change attitudes when the simulation
promotes different types of identification” (p. 454). Jenkins (2008) suggests that
identification is a complex process. While being connected to motivation and behaviour
through affective and cognitive processes, understanding how identification changes
attitudes Johnson et al. (2012) agree is complex. Designing simulations to change
attitudes throughout the learning process is an area for further research (Williams and
Williams 2007).

2.15 Summary of the Literature Review Part 2
This chapter presents a case for applying a web-based systems approach to
responsible decision making in undergraduate business education. It demonstrates that
a systems approach to interdisciplinary learning is most effectively delivered via an
experiential learning environment. It also demonstrates that web-based simulations
create an environment where student learning moves beyond theory and becomes
instinctive practice.
This chapter also shows that a systems approach to business higher education has the
potential to produce more holistic thinking business students able to meet the current
demands and challenges of our time. The literature confirms that a change of mindset
is required in how business higher education is delivered. Educators need to introduce
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experientially based approaches in classroom settings to allow the multidimensionality
of organisational phenomena to be experienced.
This chapter demonstrates that computer simulations provide a good medium for
experiencing organisation interrelationships and interdependencies. Although the
research in this area is of limited insight, this method provides vast opportunities for
realising interdisciplinary learning. Thus, this chapter attempts to close the gap that
exists between education and enterprise.
This study proposes that a web-based systems approach to responsible decision
making in undergraduate business education would enable opportunities to emerge in
the classroom, and would provide an environment where theory blends seamlessly with
practice.
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Chapter 3 — Research Design
3.1 Introduction
Chapter 2 Literature review outlined several weaknesses and gaps in the current
business education structures. First, the chapter identified that the application of an
interconnected approach within undergraduate business education is one of the key
strategies for producing graduates that can meet current organisation demands. The
chapter examined the importance of an interconnected approach such as systems
thinking in the design and delivery of business education, as well as outlining reasons
for an apparent poor understanding of why many undergraduate business education
programs fail. Second, Chapter 2 outlined the need for undergraduate business
education to keep up with industry by providing tools and knowledge for graduates to
be creators of business models that attend to current and future social, environmental
and economic issues. Third, Chapter 2 focused on a gap in the methods of delivering
content in undergraduate business education and reviews learning through
engagement and experience. Applying a systems approach by incorporating
responsible decision making in undergraduate business education is presented as a
gap within the field, and is a focus of this research.
The present chapter introduces the research paradigm employed for the evaluation of a
web-based systems approach to responsible decision making in undergraduate
business education. This research combines systems methodology and dynamic
systems development to produce a web-based simulation to facilitate the learning of
undergraduate business education. The consequence of such an evaluation is the
design, development and implementation of an environment for undergraduate
business education, where the intricate multifaceted relationships of key players and
functions are experienced and tested. The implementation framework for this research
includes three stages:


Stage 1 — Systems Methodology Dynamic Model Development
o



Stage 2 — Dynamic Systems Development – Web User Interface
o



Design and development of a dynamic model simulation

Design, development and validation of a web-based user interface

Stage 3 — Evaluation Data Analysis
o

Implementation and evaluation.
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The logic and flow of this research is represented in Figure 3.1. Stage 1 begins with the
systems methodology being utilised in order to design and develop a dynamic model
simulation of responsible decision making. Stage 2 engages the dynamic systems
development methodology in order to design and develop a web-based user interface
for the dynamic model simulation. Throughout Stage 1 and Stage 2, the dynamics
exhibited within responsible decision making are defined, verified and validated.
Finally, this chapter concludes by discussing the evaluation data analysis methods
conducted during Stage 3. Upon implementation, an experimental pre-test/post-test
design is scheduled with the web-based simulation engaged as the instructional
experimental tool. An attitudinal scale is developed and administered to measure the
intensity of participants’ attitudes towards various aspects of responsible decision
making. Data on the dependent variables are also obtained through observation and
document review.

Figure 3.1 Research framework
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3.2 Methodological Orientation for the Study
Kumar (1997) observes that research design is a procedural plan that is adopted by the
researcher within a particular paradigm to answer questions validly, objectively,
accurately and economically. This research design was located within a pragmatic
paradigm. This research follows a mixed-methods research design, as set out by
Tashakkori and Teddlie (1998) and Patton (1990). Patton’s (1990) notion of a
“paradigm of choices” was more logical than the constructivist research paradigm,
which advocates more qualitative approaches to inductively and holistically understand
human experience in content settings; or the positivist paradigm, which uses
quantitative and experimental methods to test hypothetical-deductive generalisations.
Patton argues that “a paradigm of choices rejects methodological orthodoxy in favour
of methodological appropriateness as the primary criterion for judging methodological
quality” (Patton 1990 p. 39). Being actively involved in the learning process and embed
learning in a real-life context was an important aspect of this research. It made sense
to support both constructivist and cognitive theories when evaluating the impact of
responsible decision making in undergraduate business education. The flow of this
methodology is demonstrated in Figure 3.2.

Quantitative

Qualitative

Compare
and contrast

Interpret
results

Figure 3.2 Mixed-methods research design
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The choice of a pragmatic research paradigm for this study was an obvious one. It was
highly congruent with the holistic paradigm in which the approach under study was
being developed and evaluated. The principles underpinning the systems approach
within the development of the web-based simulation, and the methodology for using
findings in a positive manner were in harmony with the value system held by the
researcher. Therefore, the researcher, the holistic approach being developed and the
pragmatic paradigm were driven by the same overall sets of beliefs and principles.
Darlington and Scott (2002) suggest that in reality, a great number of decisions of
whether to take a quantitative or qualitative research approach are based not on
philosophical commitment, but on a belief of a design and methodology being best
suited to the purpose of research. Creswell (2003) supports this argument, claiming
that pragmatists link the choice of approach directly to the purpose of and the nature of
the research questions posed. Research is often multipurpose, and a “what works”
tactic will allow the researcher to address questions that do not sit comfortably within a
wholly quantitative or qualitative approach to design and methodology. The pragmatic
paradigm has what Tashakkori and Teddlie (1998) and Creswell (2003) see as intuitive
appeal in that it allows permission to study areas that are of interest and embracing
methods that are appropriate. For these reasons, we may argue that the pragmatic
paradigm can be adopted for the purpose of social science and management research
endeavours, because this is congruent with the mixed quantitative and qualitative
approach taken within the predisposition of “practitioner-based” research.
Creswell (2003) observes that the pragmatic paradigm implies that the overall
approach to research is that of mixing data collection methods and data analysis
procedures within the research process. There are three approaches to data collection
and analysis in this research. First, the quantitative approach. Quantitative data
collection tends to be associated with the post-positivistic paradigm, employing
strategies of inquiry such as experimentation, survey and methods of data collection
that are predetermined measures resulting in numeric data. In contrast is the second
approach: qualitative. The qualitative approach tends to be associated with
constructivist paradigms, employing strategies such as the case study or narrative, and
uses methods of data collection such as the interview, resulting in open-ended data
textual data.
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Finally, the mixed-methods approach is associated with the pragmatic paradigm and
strategies that involve collecting data in a simultaneous or sequential manner, using
methods that are drawn from both quantitative and qualitative traditions (Creswell
2003). Tashakkori and Teddlie (2003) note that there are three areas where a mixedmethods approach is superior to a mono-method one. First is the ability to answer
research questions that other approaches cannot; mixed-methods can answer
simultaneously confirmatory and exploratory questions. Second, they provide stronger
inferences through depth and breadth in answer to complex social phenomena. Third,
they provide the opportunity through divergent findings for an expression of differing
viewpoints.
A simultaneous mixed-methods approach is used for this research in a fashion that
best addresses the question of developing and evaluating the impact of a web-based
systems approach to responsible decision making in undergraduate business
education. Researchers such as Greene et al. (1989) argue that mixed-methods bring
together the benefits of both qualitative and quantitative approaches to research, and
provide greater validity of results as a reason for their methodological choice. However,
Bazeley (2002) argues that without adequate consideration of the issues involved, such
validity may be more imagined than real. Greene et al. (1989) argue that often, the
purpose for choosing a mixed-methods design is not made clear by the researcher,
potentially leading to confusion in the design phase of the study. In analysing mixedmethods designs, much of the contributions by researchers such as Creswell (2003),
Morse (1991) and Morgan (1998) focus on the use of component (parallel or
sequential) designs, in which the different elements are kept separate, thus allowing
each element to be true to its own paradigmatic and design requirements.
Creswell (2003) presents that the triangulation convergence method allows for different
elements of the research to remain separate and true to their own paradigmatic and
design requirement while allowing them to complement each other. I have taken these
arguments into account in the design of the research, and in order to ensure the validity
and reliability of the design chose a triangulation convergence method for the mixedmethods approach.
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3.3 Research Setting
This research comprises of the design, development, implementation and evaluation a
web-based systems approach to responsible decision making in undergraduate
business education. Being exploratory by nature, the research was conducted within a
contrived setting. Cavana et al. (2001) describe contrived settings as artificial
environments in which the research is carried out. Exploratory research can be
classified as field studies, field experiments or laboratory experiments. Due to the
contrived setting of this research, it could be viewed as being a laboratory experiment
with the creation of an artificial, contrived environment in which all the extraneous
factors are strictly controlled by the researcher (Cavana et al. 2001). This research
uses a web-based computer simulation, designed and developed by the researcher, as
the instructional tool. As discussed in Chapter 2, Part 2 literature review Kriz (2010)
suggests that within education research, simulations are a particularly meaningful
learning method and valuable research tool. A setting was created throughout this
research that resembled the natural environment in which responsible decision making
activities are usually carried out.
Cavana et al. (2001) suggests that using simulations in research means they lie
somewhere between a laboratory and a field experiment, in so far as the environment
is artificially created but not very different from “reality”. Wolfe (2005) agrees with
Cavana et al. (2001), and argues that simulation provides more precise measurements
of behaviour than field research because decisions are made in a closed
organisation/environment system, and similar decision responses are made repeatedly
over time. Moreover, the causal relationship between the organisation and the
environment can be determined by the researcher in a way that is impossible in field
research (Cavana et al. 2001; Wolfe 2005). Wolfe (2005) argues that simulation is also
beneficial for research, and that due to the collapsing of time, immersed behaviour is
more observed and measurable. Simulations provide rapid, concrete and consistent
feedback to the same decisions repeatedly over lengthy periods of time, and may be
the most appropriate laboratory for testing dynamic models of decision making. Cavana
et al. (2001) argue that while simulation technology may be the only viable method to
simultaneously study much responsible decision making areas, finding the simulation
that best meets the needs of the research is essential.
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Mann et al. (2011) and Cavana et al. (2001) observe that while simulations have
always been used as educational tools and strongly supported among medical
educators, simulations are also gaining in popularity in business research areas, and
can be found in the areas of finance, risk management, investment, marketing,
management and leadership motivation.
In order to research responsible decision making, a whole-of-enterprise simulation is
required. Wolfe (2005) suggests that the construction of individual and social reality in
the learning process is dependent on context and situation. Decisions made in the realworld are difficult to track because they are made in different parts of the organisation
at different times. In a business simulation, the researcher can observe the entire
decision-making process and the interrelated group interactions.
The simulation used in this research was designed and developed as the instructional
tool by the researcher using the systems methodology (Forrester 1994; Coyle 1996;
Maani and Cavana 2007; Sterman 2000). Rudestam and Newton (1992) suggest that
research that concentrates on instrument development is a valuable enterprise, and
often makes great contributions. They also argue that such research requires large
numbers of participants and frequent retesting, and that pro and cons should be
considered before undertaking such an enterprise (p. 70). With this in mind, a thorough
market analysis was conducted prior to the instructional tool being designed and
developed. The simulation analysis is represented in Appendix B.1. The analysis
examined off-the-shelf enterprise wide simulations. A set of high-level objectives was
used to evaluate the simulations against each other. Highlighted in yellow are the areas
of particular concern, as discovered in Chapter 2 literature review. The topics of CSR
were extremely limited in the current off-the-shelf simulations available on the market.
Of particular importance was the lack of off-the-shelf simulations that visually displayed
the interrelationships and interdependencies that occurred during decision making.
The simulations evaluated were also very complex and focused on a particular
discipline. The analysis was time-consuming as each simulation had to be evaluated,
played and documented. However, the analysis was extremely valuable as it revealed
that in order to apply a web-based systems approach to responsible decision making,
the instructional tool had to be designed, developed and implemented as part of this
study.
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Harrison and Ritchie (2011) argue that simulation construction involves a tension
between simplicity and elaboration. A model can be made more realistic by adding
more variables or processes. Simultaneously, the more complex the model becomes,
the more difficult it is to understand what is really driving the results. In this research
setting, the key objective is to develop a model based on a simplified abstraction of a
system that retains the key elements of the relevant processes without unduly
complicating the model. The simulation to be used as the instructional tool is designed
and developed during Stage 1 and Stage 2 of this research. Evaluation of the
simulation occurs during Stage 3.

3.4 Stage 1 — Systems Methodology Dynamic Model
Development
Stage 1 follows the systems methodology framework for the design and development
of a dynamic model that simulates responsible decision making in undergraduate
business education. The dynamic model was designed, developed and verified prior to
the web-based user interface being applied in Stage 2. In order to identify and portray
the models dynamics, five modules were followed within the systems methodology.
The logic and flow of these modules is represented in Figure 3.3.

Module 1

• Problem structuring

Module 2

• Casual loop modelling

Module 3

• Dynamic modelling

Module 4

• Scenario planning and modelling

Module 5

• Implementation

Figure 3.3 The systems methodology process (adapted from Maani and Cavana 2007)

3.4.1 Module 1 — Problem Structuring
Researchers such as White (2009), Maani and Cavana (2007) and Mingers and
Rosenhead (2004) suggest that problem structuring is crucial within the systems
methodology.
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Problem structuring is the opportunity to define the scope and boundary of the problem
area to be modelled. Its importance is very often underestimated; mainly due to the
time it takes to ensure a consensus on the problem area is reached. In this research, a
large percentage of total research time was taken to complete problem structuring. The
time spent working on this module ensured the model boundary was scoped to a point
in which the remaining modules in Stage 1 and Stage 2 had clear direction during
design and development. In considering the design for this research it was early
recognised that the dynamic model had to conceptualise certain business dynamics
surrounding responsible decision making. In considering the boundary of the simulation
it was recognised early that identifying which business dynamics to include in the
dynamic model had to ensure undergraduate business education students were able to
see clearly the interrelationships and interdependencies that existed within responsible
decision making. Business students also needed to experience the implications of
integrating CSR. Problem structuring identified which business dynamics were able to
be included in the dynamic model. These are presented in Chapter 4.

3.4.2 Module 2 — Causal Loop Modelling
A vast number of interdependencies and interrelationships exist amongst the
disciplines and their decision areas. Identifying these interrelationships is an essential
part of applying a systems approach to discover the complexities that exist. Maani and
Cavana (2007) suggest that today’s organisations are divided into divisions or
functions, isolated by physical barriers and often conflicting objectives. This
fragmentation masks the dynamics of interrelationships and leads to a lack of
cohesion. As the number of variables within an organisation increase, the relationships
become harder for the human mind to conceive. The ability to see the relationships
within responsible decision making is an important objective of this research. In order
to ensure the appropriate amount of interrelationships was identified, a four-step
process was employed.
The four-step causal loop modelling process is represented in Figure 3.4. A causal loop
diagram is a causal model that aids in visualising how different variables in a system
are interrelated (Senge 1990).
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The causal loop diagrams aid in showing the complexity of responsible decision
making and are presented in Chapter 4. While causal loop diagrams normally contain
positive and negative links which reveal the type of relationship, these are omitted in
Chapter 4 to simplify viewing for the reader.
These processes ensure that the dynamic model exhibits the dynamics of a real
system, while not being so complex that the relationships are overlooked. First, the
decision variables within each of the disciplines are identified. Second, the
interdependencies that exist in the disciplines are acknowledged. Next, the CSR
variables are identified, and finally, the interdependencies that exist in responsible
decision making are recognised and the associations documented diagrammatically in
a causal loop diagram.

d) Identify organisation
interrelationships that
includes corporate
respoinsibility and
sustainability
c) Identify
corporte
resonsibility and
sustainability
variables
b) identify
discipline variable
interrelationships

a) Identify
discipline
variables

Figure 3.4 Four-step causal loop modelling process

3.4.3 Module 3 — Dynamic Modelling
Converting the causal loop diagrams developed in the previous module into a dynamic
simulated model occurs during Module 3, and is completed using a simulation
modelling process called system dynamics.
System dynamics was developed by Jay W. Forrester in the 1950s.
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“System dynamics” is defined as “the study of information-feedback characteristics of
industrial activity, to show how organisational structure, amplification and time delays
interact to influence the success of the enterprise” (Forrester 1958 and 1961, in
Wakeland et al. 2004 p. 4).
System dynamics was chosen over other simulation modelling techniques such as
agent-based simulation modelling (ABM), because system dynamic models portray the
structure of the interrelationships between variables more effectively. System dynamics
allows for experimentation with different parameter values, and offers the ability to
compare the resulting graphs of behaviour over time (Wakeland et al. 2004). System
dynamic models are conceptually more descriptive than ABM models (Bonabeau
2002). With the high level of interrelationships to be identified in this research, system
dynamic is chosen as the preferred modelling technique.
The computer software package iThink version 9.1.2 was used during this module
(Richmond 2001) to develop a dynamic simulation based on the identified variables
and their interdependencies. While other dynamic modelling computer packages exist,
iThink is the industry standard for systems dynamics and was already licensed by the
University of Wollongong, where this research was conducted. The dynamic simulation
modelled in this module allowed the complexities that exist within responsible decision
making to be realised. This module is presented in Chapter 5.

3.4.5 Module 4 — Scenario Planning and Modelling
The dynamic model developed in the previous module allows the interrelationships and
interdependencies that exist in responsible decision making to be experienced by those
engaging in the simulation. Senge (1990) and Sterman (2006) argue that a simulation
experience can be further enhanced with the use of scenarios. Scenarios embed
simulations within a story or a framework.
To achieve the research outcomes, the scenarios chosen were designed in this module
to reflect an organisation strategic environment. The scenarios had to enable
undergraduate business education students to understand the interrelationships and
dynamics that exist in responsible decision making.
The scenarios also had to allow for the uncertainties that underlie the different decision
areas to be experienced in order for various options and possibilities to be considered.
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The scenarios were developed around the topic area of the United Nations Global
Compact (UNGC 2013) principles of human rights, labour standards, environment and
anti-corruption. Designing and developing the scenarios around the UN Global
Compact (UNGC 2013) principles allowed the simulation to demonstrate the forces at
work within an organisation. The scenarios are presented in Chapter 5.

3.4.6 Module 5 — Implementation
In order to ensure the developed dynamic model and its results are ‘correct’ for use,
verification and validation took place as part of the development process. Sargent
(2013) defines model verification as “ensuring that the computer program of the
computerized model and its implementation are correct” (p. 12). Sargent (2013) also
defines model validation as the “substantiation that a model within its domain of
applicability possesses a satisfactory range of accuracy consistent with the intended
application of the model” (p. 12). Sargent (2013) suggest model credibility is best
achieved when verification and validation occurs with different decision makers. This
required the developer (researcher), users of the simulation and an independent third
party to be involved during the model development process. The validation and
verification process followed during this research is presented in Figure 3.5. First, the
academic lecturers involved in the initial dynamic model design validate the conceptual
model. This validation ensures that the theories and assumptions underlying the model
are correct and that the model representation is reasonable for the intended purpose.
Second, computerized model verification is undertaken by the developer (researcher)
assuring that the computer programming and implementation of the conceptual model
are correct. Conceptual model validation and computerized model verification is
presented in Chapter 5. Finally operational validation occurs by industry
representatives and business students. Operational validation ensures that the
dynamic models output behaviour has a satisfactory range of accuracy. Operational
validation is presented in Chapter 6.
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Operational Model
Validation (industry
representatives &
business students)
Computerised Model
Verification
(researcher)
Conceptual Model
Validation (academic
lecturers)
Figure 3.5 Validation and verification process

In order to create a “live” model of the simulation, such that conceptual validation and
computerized verification could occur, an interim interface had to be built. This interface
was required in order for the decision variables to be entered and results validated prior
to the web-based user interface being applied in Stage 2. The researcher using the
interface function within iThink builds the interim user interface iThink (Richmond 2001)
was the dynamic modelling package used to develop the simulation within this
research, so was also a natural choice for the development of the interim interface.
Lecturers involved in the design validate the conceptual dynamic model to ensure a
comprehensive view of responsible decision making was established. The interface
ability of iThink is limited in regards to its user-friendliness on a large scale. iThink is
also restricted in regards to the number of licenses supported by the University of
Wollongong. In order to align with research outcomes, a more user-friendly, easily
accessible interface was sought, with a web-based front end developed in Stage 2.

3.5 Stage 2 — Dynamic Systems Development — Web User
Interface
In the previous stage, a dynamic model that simulates responsible decision making
was designed, developed, conceptually verified and computer programming validated.
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Stage 2 involves the design and development of a web-based user interface that
enables the simulation to be accessed by large numbers of undergraduate business
education students. Smith and Mosier (1984) argue that the user interface is critical for
effective system performance because it involves all aspects of system design that
influences users’ participation. Smith (2001) and Akiki (2015) present that user
interface design and development takes a considerable amount of time and that a
thorough design method can help ensure the value of this investment. This stage
follows the dynamic systems development method (DSDM 2014) for the design and
development of a web-based user interface. DSDM is an iterative and incremental
approach that embraces principals of agile development. The DSDM process is visually
represented in Figure 3.6. An agile development approach was important in this
research, because agility ensures the web-based user interface is tested frequently.
Moreover, this allows uncertainties or queries to be handled immediately, and ensures
the development process goes smoothly and efficiently. In order to identify and portray
the web-based interface, five modules were followed within the DSDM.

Module 1

Module 2

• Functional
model /
iteration

Module 3

Module 4

• Feasibility

• Design and build
/ iteration

• Verification and
validation

Module 5

• Implementation

Figure 3.6 Model of the DSDM software development process (DSDM 2014)

3.5.1 Module 1 — Feasibility
Feasibility involved analysing and identifying various web-based interactive userfriendly interface software packages.
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It was important for this research that the web-based software package be able to
encompass the already developed iThink dynamic model from Stage 1. The ability for
the web-based software package to be able to integrate with the iThink dynamic model
was critical to this research because the variables and their interrelationships and
interdependencies were already established. Several web-based software packages
can perform this requirement. A package called Simulate Professional, created by
Forio (2014); best enabled iThink dynamic models to be imported without loss of
variables, interrelationships or interdependencies. Simulate Professional software
package was chosen and used to develop the web-based user interface, and is
presented in Chapter 5.

3.5.2 Module 2 — Functional Model/Iteration
This module involved identifying the main functional areas in the user interface with
respect to data entry, data display, sequence control, user guidance, data transmission
and data protection. In applying a systems approach, Smith and Mosier (1984) argue
that a good user interface takes more than just the software into account.
Other aspects of user interface design include workstation design, physical display
characteristics, environmental factors such as illumination and noise, and user training
courses. While the variables, interrelationships and interdependencies were already
established, the most effective way to display, transmit and protect them within a webbased user interface had to take into account the decision-making sequence that
includes the scenarios developed in Stage 1. This module involved a number external
stakeholders and UOW marketing and information technology personnel, in order to
ensure the user interface design aligned with research outcomes and also met
university promotion and legal requirements. This module is presented in Chapter 5.

3.5.3 Module 3 — Design and Build/Iteration
Keister and Gallaway (1983) argue that if the design of the user interface follows the
required functional specifications, then an increased system performance will be
achieved. This module designs and builds a web-based user interface based on the
functional requirements surrounding data entry, data display, sequence control, user
guidance, data transmission and data protection. Throughout the build of the webbased user interface, testing is performed to ensure the extremely complex
interrelationships within responsible decision making are presented systemically with
the same results as produced in Stage 1. This module is presented in Chapter 5.
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3.5.4 Module 4 — Validation
Validating the accuracy and reliability of the dynamics within the simulation was an
essential part of Stage 2, and is a key contribution of this research. While conceptual
model validation and computerized verification occurred in Stage 1, operational
validation determines that the model’s output behaviour has a satisfactory range of
accuracy for the model’s intended purpose (Sargent 2013). I felt it was important for
model credibility to have independent operational validation. Sargent (2013) argues
there is a much greater likelihood that others will accept the model as valid and results
from the model as being ‘correct’ if independent validation takes place. First, the
managing directors of three small-to-medium manufacturing companies validate the
behaviour of the dynamics modelled in the simulation. Second, undergraduate
business education students engaged in the simulated learning environment, providing
feedback on the overall interaction and ease of use. Reactions and comments from
industry and business students were analysed and changes made to the web-based
simulation as required.
The development of an experiential learning tool that applies a systems approach to
responsible decision making was of limited insight until this stage. Module 4 is
presented in Chapter 6.

3.5.5 Module 5 — Implementation
After operational validation, within DSDM, implementation occurs. During the
implementation stage, the validated system, including user documentation, is delivered
to the users, and training of future users occurs (Coleman and Verbruggen 1998). In
this research, the users or participants were undergraduate business education
students. The simulation was implemented during (southern hemisphere) autumn 2011
and spring 2012 to over 500 business students. In order to assess the impact of the
web-based simulation, an evaluation of undergraduate business education students
engaging with the web-based simulation occurs during Stage 3 and is the second key
contribution of this research.

3.6 Stage 3 — Evaluation Data Analysis
In the previous two stages of this research a web-based simulation was designed and
developed by applying a systems approach to the dynamics of responsible decision
making. In order to evaluate the impact of such an approach in undergraduate
business education, a mixed-methods approach was undertaken.
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3.6.1 Mixed-Methods Research
Mixed-methods research involves both collecting and analysing quantitative and
qualitative data. The mixing of the data is a unique aspect of mixed-methods research
and, as Creswell (2003) argues, provides a better understanding of the problem than if
either dataset had been used alone. In mixing the data, a complete picture of the
problem evolves. Moreover, mixing can occur sequentially, concurrently or via a
transformative procedure. This research used a concurrent mixed-methods approach in
a single study program of inquiry. The concurrent method within a single study is
represented in Figure 3.7. A concurrent mixed-methods approach was chosen to
converge the quantitative data with the qualitative data, in order to provide a
comprehensive analysis of applying a web-based systems approach to responsible
decision making in undergraduate business education.

Quantitative data

Results

Qualitative data

Figure 3.7 Concurrent method

3.6.2 Triangulation Convergence Method
The data were collected from both quantitative and qualitative sources and the results
were converged (see Figure 3.8). In order for this to occur, the timing of the data
gathering had to be analysed and a design chosen. Creswell (2003) argues that a
triangulation design should be used in order to obtain different but complementary data
on the same topic. Patton (1990) argues that the intent in using this design is to bring
together the different strengths and non-overlapping weaknesses of quantitative
methods (large sample size, trends and generalisation) with those of qualitative
methods (small sample size, details and in depth). Triangulation design was used in
this research to directly compare and contrast quantitative statistical results with
qualitative findings. Converging was chosen as the appropriate triangulation method in
order to provide a comprehensive analysis of the research data. Converging
triangulation design is represented in Figure 3.8.
Both forms of data were collected and analysed separately during the study and then
integrated in the interpretation of the overall results. The interpretation allowed the
research to validate quantitative results with qualitative findings.
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The purpose was to end up with a valid and well-substantiated conclusion on the
impact of applying a web-based systems approach to responsible decision making in
undergraduate business education. Converging was chosen over transformation or
validation because both other options do not allow for separate collection.

QUAN
data
collect

QUAN
data
analyse

QUAN
results

Compare
& contrast

QUAL
data
collect

QUAL
data
analyse

QUAN +
QUAL
results

QUAL
results

Figure 3.8 Converging triangulation method

In this research both quantitative and qualitative methods were implemented during the
same timeframe. The qualitative data was used to confirm, explain and interpret the
results emerging from the quantitative findings. The triangulation method involved
collecting the data separately but concurrently to better try to understand the impact of
the web-based simulation. These two sets of data were then merged by bringing the
separate results together in the interpretation where the quantitative results were
related to the qualitative findings. Morse (1991) argues that this approach can be
especially useful when unexpected results arise from the quantitative study. The
purpose of designing the research in this way was to end up with valid and wellsubstantiated conclusions about applying a systems approach to responsible decision
making in undergraduate business education.
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Creswell (2003) argues that while the triangulation design is the most popular mixedmethods approach, it is also the most challenging. Challenges that arose and had to be
dealt with during the research include:
1. Concurrent data collection. Creswell (2003) argues that a lot of effort and
expertise are required in concurrent data collection. In order to overcome this
challenge, the researcher’s supervisory team comprised qualitative and
quantitative expertise. This ensured the data collection methods were
supportive of one another while achieving the overall research goal.
2. Different samples and sample sizes. Because a pre-test and post-test was
being used weeks apart, the challenge arose where the participants that filled in
the pre-test might or might not have filled in the post-test and vice versa. In
order to overcome this challenge, data were used only where a pre-test and
post-test were completed.
3. Challenge to converge in meaningful ways. In order to overcome the challenge
of merging qualitative and quantitative data, both sets of data-gathering
methods were reviewed prior to data collection in order to ensure quantitative
and qualitative study designs were addressing the research problem. The
questions asked within the qualitative study were designed to support
quantitative data.

3.6.3 Context
Guba and Lincoln (1981) argue that it is essential that research be carried out in the
same context and timeframe the researcher is seeking to understand. Only then can
the multiple realities constructed by those in the context be identified and examined in
light of that context. “Contexts give life to and are given life by the constructions that
are held by the people in them” (Guba and Lincoln 1981 p. 175). In this regard, the
context chosen for this research was in the Faculty of Business, University of
Wollongong.
Business education students enrolled in a final-year undergraduate capstone subject
were chosen purposively as the sample target participants for this study. The Faculty of
Business, University of Wollongong, has an underlying theme of developing a holistic
student prior to entering the workforce, with social innovation at the forefront of its
undergraduate degree programs. The study was located within a larger development
project being carried out within the Faculty of Business.
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The purpose of the development project was to introduce formally a multidisciplinary
undergraduate capstone subject to final-year students.
Acker and Bailey (2011) acknowledge that capstone subjects are important in
undergraduate business education although the purpose can often be misunderstood.
The Faculty of Business at UOW recognises the need for different pedagogies to exist
in a capstone. My involvement in such a large project gave me the opportunity to
design, development, implement and evaluate the web-based systems approach to
responsible decision making in this subject.

3.6.4 Unit of Analysis
The key participants in this study include individual final-year undergraduate students
from the Faculty of Business, University of Wollongong. These business students were
enrolled in a final-year undergraduate capstone subject. There were 300 students
enrolled in the capstone subject during autumn 2011. There were 400 students
enrolled in the capstone subject during spring 2012.
This convenience sample was selected because the researcher had access to the
participants during this time. Bryant and Charmaz (2007) argue that it is important to
move beyond convenience sampling in qualitative inquiry, and hence a purposeful
sampling method is required to maximise the variation of meaning. The business
students enrolled in the final-year undergraduate capstone subject had not yet
embarked on a systems approach to business education and were about to enter the
workforce. These students were selected because not only did I have access to them,
but they were in the best position to provide the information required and achieve the
research outcomes. The unit of analysis moved beyond a convenient sample (as
initially thought) to a purposeful sample.

3.6.5 Timing
The exploratory mixed-methods design used allowed the data to be collected and
analysed concurrently. The data collection timing is represented in Figure 3.9. Creswell
(2003) argues that concurrent timing occurs when the researcher implements both
quantitative and qualitative methods during a single phase of the research study. The
timing of the data collection occurred over a seven-week period. For the quantitative
data collection, the students are asked to complete a five-item Likert scale pre-test in
week 7 of a 13-week subject.
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Once this pre-test Likert scale was completed the participants then engaged in the
experimental web-based simulation over a five-week period. Qualitative data collection
occurred concurrently, with observations taken during the student engagement with the
experimental web-based simulation.
In week 12, once the experimental web-based simulation was finished, the same Likert
scale post-test was completed, finalising the quantitative data collection. The pre- and
post-test Likert Scale is included in Appendix B.2. In week 13, online open-ended
questions were filled in by the participants, finalising the qualitative data collection. The
questions were part of the subjects’ assessment and are included in Appendix B.3.
Cavana et al. (2001) argue that simulations that run over several weeks can by nature
have a high attrition rate. In this research setting, the participants were enrolled in a
final-year undergraduate capstone subject that was compulsory to complete their
degree. Given this enrolment condition, and the fact that the simulation was engaged
during set laboratory/tutorial times, a zero attrition rate was achieved.

Observation

Pre-test

inputs

Simulation model

outputs

Post-test

Document
Review

Experimentation
Figure 3.9 Data collection timing process

3.6.6 Data Collection Methods
Given the exploratory mixed-methods design of this research, data was collected using
both quantitative and qualitative methods.
3.6.6.1 Quantitative
A pre-test/post-test design was administered in order to measure a change in attitude
when engaging with the web-based simulation.
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Wolfe (2005) observes that comparative evaluative studies with games have relied on
traditional testing approaches that are more likely to measure cognitive learning.
Simulations have been questioned as possibly offering their greatest strengths in the
behavioural or affective domains of learning. Kumar (1997) argues that the pretest/post-test design is the most appropriate for measuring the impact or effectiveness
of a program.
Borg and Gall (1989) also argue along these lines, justifying the pre-test/post-test for
circumstances in which a change of attitude, behaviour or knowledge is being
attempted. This study is not evaluating a change of attitude in a particular direction but
rather the ability for graduates to take a comprehensive view of an organisation and
understand the complexities of the interdependencies that exist is the ultimate outcome
of this research. Examining change of attitude aligns well with the pre-test/post-test
research design.
Mertens (1998) represents a pre-test/post-test design as
R

O

X

O

Where R indicates the participants were randomly chosen to participate in the
research, O is the observation of the dependent variable (pre-test or post-test) and X is
the experimental treatment, which in this research is the web-based simulation. In this
research the experimental group received the simulation. Cavana et al. (2001) argue
that withdrawal of participants can remain a problem with this design. Withdrawal was
controlled in this research by using business students who were already enrolled, and
by implementing the research in week 7 and week 12 of a 13-week course, which was
after the withdrawal of subject date. The participants were nearing graduation and were
highly unlikely to withdraw at this stage of their degree completion.
An attitudinal scale was developed for the pre-test/post-test in order to measure the
intensity of participants’ attitudes towards the various aspects of engaging in a systems
approach to responsible decision making (Kumar 1997). The Likert scale was the
summated rating scale chosen for this research. Researchers such as Cavana (2001)
and Kumar (1997) argue that the Likert scale is based on the assumption that each
statement/item on the scale has equal “attitudinal value”, “importance” or “weight” in
terms of reflecting an attitude towards the issue in question. Kumar (1997) argues that
the Likert scale’s strength is in the ability to show the strength of one respondent’s view
in relation to another, rather than measuring direct attitude.
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A three-page Likert scale questionnaire was designed using sixteen worldwide
business dilemmas. The dilemmas were obtained from the United Nations corporate
database on current real-world business dilemmas and case studies on human rights,
labour standards, the environment and anti-corruption (UNGC 2013). These scenarios
were adapted for this research in order for the students to examine the economic
context and business risk posed by the dilemma.
Mertens (1998) argues that many people can react defensively when asked questions
about social responsibility. Such questions can have socially desirable answers, and to
appear socially appropriate, people may misrepresent their actual attitudes, behaviours
or knowledge. It is recommended that longer, more intimidating questions are generally
better than shorter ones, because this gives people some time to recover from their
initial shock, and they can begin to formulate their response. In this regard, the
dilemmas chosen from the United Nations database and presented to students were of
longer length. Mertens (1998) also recommends using words that are familiar to
respondents. Thus, the dilemmas presented surrounded the stimulus presented to the
students and business acumen that they were familiar with.
The Likert scale was constructed in three directional categories using positive, negative
and neutral positions with respect to the students’ attitudes towards the dilemmas. A
five-point scale was used in this research. Boote (1981) recommends that all points in
the scale be labelled. Therefore, the points on the Likert scale for this research were
labelled “Extremely Unlikely”, “Very Unlikely”, “Neutral”, “Likely” and “Extremely Likely”.
A numerical value was assigned ranging from 1 to 5, depending on either a positive or
negative dilemma.
Kumar (1997) argues that for a positive scenario, the response indicating the most
favourable attitude should receive the highest score, and the lowest score given to the
response that indicates the least favourable attitude. Therefore, the most favourable
attitude scored 5, with the lowest receiving a score of 1. In contrast, a student who
agreed strongly with a negative scenario indicated that they did not have a favourable
attitude; hence, the scoring was reversed. Each student attitudinal score was
calculated and compared, tapping the differences, the order and the equality of the
magnitude of the differences in the scenarios. Non-discriminative scenarios were
identified and eliminated. Kumar (1997) argues that non-discriminative items do not
help to distinguish respondents with respect to attitude, because almost everyone
responds to them in the same way.
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Cavana et al. (2001) argues that it is favourable for a Likert scale to contain a nominal
scale. In this research each survey contained a nominal scale, allowing the researcher
to assign participants to certain categories or groups. The variable “gender” was asked,
allowing the participants to be grouped into two categories: male and female. The
variable “international/domestic” was asked, allowing the participants to be grouped
into two categories of students: international and domestic. The variable “major” was
asked, allowing the participants to be grouped into discipline categories. The variable
“Would you consent to being emailed this survey again in 12 months’ time” was asked,
allowing the participants to be grouped into two categories: yes or no. The variable
“email” was asked, allowing the participants to answer if they answered “yes” to the
previous variable. These variables will be used for future research once this study is
complete.
Ensuring the right statistical tests were performed on pre post-test Likert scales
required a thorough review of the literature. Jamieson (2004) argues that it has
mistakenly become common practice to assume that Likert scale categories constitute
interval-level measurement with only parametric statistical tests being performed.
Blaikie (2003) agrees with Jamieson, and justifies his argument by inferring that the
intervals between the values on the Likert scale cannot be presumed equal. Both
Blaikie (2003) and Jamieson (2004) argue that Likert scale data constitutes ordinal
rather than continuous data, and requires the median to be used as the measure of
central tendency, rather than the mean. The main reason why non parametric statistical
tests were adopted in this thesis is because of the ordinal Likert scale used.
Gibbons and Chakraborti (2003) argue that while parametric methods are said to be
more efficient, non-parametric tests are frequently almost as powerful and desirable,
especially when ordinal data are being analysed. Jamieson (2004) agrees, indicating
that Likert scale data are ordinal and usually has a skewed or polarised distribution.
Several authors suggest that although the use of parametric tests is not theoretically
appropriate for the analysis of Likert scales, they are robust enough to give useful and
meaningful results (Corder and Foreman 2014; Jamieson 2004; Gibbons and
Chakraborti 2003). Parametric tests were therefore also performed, but because of the
similarities with the results of the non-parametric tests, these are not presented in the
chapter but located in Appendix F.1 and F.2.
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Given this was an important aspect to my research, I also analysed projects that
conducted pre-test and post-test quantitative studies on the impact of responsible
decision making education.
3.6.6.1.1 Recent Quantitative Business Simulation Research
Palmunen et al. (2013) recently evaluated students’ cognitive learning with the use of a
clock-driven business simulation using a pre- and post-game concept map test.
Students were asked to identify and draw concept maps of business connections prior
to engaging in a simulation and then after engagement. The results of this research
suggest that simulation games can provide a solid basis for novice learning by
increasing the comprehension of the complexity of business organisations, processes,
transactions and operations. Palmunen et al. (2013) acknowledge that the mapping
made statistical analysis extremely difficult. I noted during the analysis of this research
that while understanding more connections that occur within business is a step closer
to a more holistic business education, this is only one component of achieving a
change in attitude and possibly being able to make holistic decisions. One of the
limitations of this research is that the clock-driven business simulation used in this
research only contains the typical disciplinary areas of production, profit, cash,
marketing, sales and R&D. Being able to see connections between these disciplines,
although experienced interactively through simulation, potentially loses the systems
holistic learning aspect of an experiential learning environment. As presented in
Chapter 2, not providing a systems holistic learning environment that includes
responsible decision making areas within CSR has the potential to make the “profit
maximisation” learning paradigm worse.
Xu and Yang (2010) explored factors contributing to teams and student learning in the
context of business simulations, using mental model changes as outcomes. Xu and
Yang (2010) focus their study on the team social interaction and safety aspects of
business simulation engagement. The authors used a seven-point Likert scale, asking
students questions surrounding their group processes and their understanding of their
engagement with the simulation. Using hierarchical regression analysis, Xu and Yang
argue that “students develop high-order knowledge and problem solving skills by
synthesising diverse perspectives” (2010, p. 5). It is interesting to note that gender was
a specific focus for Xu and Yang’s study, and that it was used as a control variable.
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The results of their study, while having informed research in terms of team construction
during simulation engagement, cover only some of the factors of knowledge
development in regards to holistic business student learning.
Scherpereel (2005) also used a pre- and post-test design research to explore the
process by which business simulations can change the decision maker’s perceptions
and actions. Scherpereel (2005) argues that business simulation users approached
decisions differently after simulation engagement. The participants in this research
were all senior vice-presidents of medium-sized businesses. While the research did not
use business students as participants, I was still interested in the quantitative methods
used for analysis. Six key decision areas were evaluated in the study with a bipolar
semantic differential scale developed to measure decision targets. Although the
research only used a small number of participants in this research, the results provide
quantifiable justification for the use of business simulation exercises to induce targeted
change in decision makers’ mental models. This study also presents the importance of
statistical validity and reliability in choosing to use parametric or nonparametric
statistical analysis techniques. While this research informs, it also lends itself to the
argument by Mather et al. (2011; presented in Chapter 2) surrounding the
underutilisation of business simulations in undergraduate higher education.
The analysis of pre- and post-test research that integrated simulation in business
education was useful, if limited. I decided at this point also to evaluate recent pre- and
post-tests studies in business education that had a focus on responsible decision
making. It was extremely difficult to find documented evidence of the effectiveness of
interdisciplinary programs overall, not the least within the business higher education
sector. I enlarged my scope slightly to include studies with an ethics focus. While this
was not the focus area of my research, the methods used to analyse ethics research
provide insight. Towell et al. (2012) constructed a framework for an interdisciplinary
ethics program, but the research is theoretical in nature, so outcomes were not
assessed. Petocz and Dixon (2011) describe a pre- and post-test study conducted on
35 third-year business students after attending a three-day workshop on critical
thinking, teamwork, sustainability and ethics.

94

The students were asked to write down what they understood by sustainability and
ethics, critical thinking and teamwork before the workshop and again after. The
statements were de-identified and rated by project members to see disposition
changes. Standard parametric statistical tests were used. The findings suggest that
average ratings increased for comments on sustainability and ethics.
The tests are acknowledged as being purposefully imprecise by the authors because
they were testing dispositions, rather than asking factual questions (p. 23). Ritter
(2006) conducted research surrounding ethics in the curriculum and completed a study
involving 77 business students. Ritter exposed one class to an additional ethics subject
as an experimental group and one class was not exposed and used as a control group.
A Likert scale was used to gather responses and gauge perceptions of ethical
behaviour. Parametrical statistical tests were performed during analysis. It is interesting
that Ritter, like Xu and Yang (2010), focus a lot of the discussion in this study on
gender differences, because the overall results were not statistically significant.
Analysing pre- and post-test quantitative studies was useful in comparing methods,
outcomes and limitations. This analysis further underlined the limited insight into a
systems approach to responsible decision making in business higher education.
3.6.6.2 Qualitative
Mertens (1998) argues that qualitative methods are used in research that is designed
to provide an in-depth description of a specific program. By using an inductive
approach to the qualitative data collection, I was able to make sense of and evaluate
the students’ engagement with the simulation situation without imposing pre-existing
expectations on the students under study. Guba and Lincoln (1981) argue that humans
collect information best and most easily when they use methods that come naturally to
them; namely, talking to people, observing the context and people’s behaviour,
including nonverbal cues. The methods used for the qualitative data collection in this
research were observation and document review.
Patton (1990) argues that there is a need when gathering observational data to
consider the degree to which the observer will be a participant in the context that is
being observed. He advocates “an interdependence between the observer and what is
observed” (Patton 1990 p. 272). Thus, during observation data collection, I perceived
my role as a participant-observer to be as Bruyen (1966 p. 14, cited in Patton 1990 p.
272) suggests, “somewhat detached while still being personally involved”.
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Mertens (1998) argues that unstructured observational studies are claimed to be the
hallmark of qualitative research.
I did not have definite ideas of the particular aspects that needed focus during
observation, and as such, observing events in the laboratories as they occurred worked
effectively in this research. This meant that as much as possible data were recorded
during each observation session in order for patterns and inductive discovery to take
place over the five weeks of web-based simulation engagement by the students.
Mertens (1998) argues that observation data collection must be mindful of premature
closure. Premature closing means to come to a conclusion about a situation without
sufficient observations. During this research persistent observation took place, whereby
I observed long enough to identify salient issues, being mindful to avoid premature
closure. To this effect, I attended five 2-hour laboratory classes in which engagement
with the web-based simulation occurred, totalling over 50 contact hours with the
students over a five-week period. In order to reduce bias in the observational study, the
same classes were used throughout the five-week study so that the students were
familiar with my presence and relaxed during simulation engagement. An observational
protocol was used for recording observational data. This included a single page with a
dividing line down the middle to separate descriptive notes from reflective notes and
demographic information. Observational data was used to ensure consistency of
evidence with document reviews. Guba and Lincoln (1985 p. 305) argue that this
process, often referred to as “triangulation”, is a “mode of improving the probability that
findings and interpretations will be found credible”.
Patton (1990) argues that document analysis is a rich source of information about
programs and their implementation. Patton (1990 p. 233) points out that “documents
not only provide a rich source of information but also can give the evaluator ideas for
asking other questions”. In this research document data collection allowed the
researcher to obtain the language and words of participants at a time that was
convenient.
Primary documents to be analysed included the online reflection journal of the
participants that were completed after the simulation engagement. The participants
were asked to discuss their key learning from working in an interactive dynamic
learning environment.
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An online format was used to save time and the expense of transcribing (Creswell
2003). Patton (1990) describes content analysis as the process of identifying, coding
and categorising the primary patterns in data. Glaser and Strauss (1967) argue that
allowing themes to emerge from the raw data should occur via a constant comparative
method. NVivo was used for theme collection.
This requires a theme to be identified; each time comparing it to previously identified
themes to ensure that new themes did add more understanding about the participants’
engagement with the web-based simulation. For both observation and document data,
a unique source code was utilised for efficiency and future reference. Table 3.1
represents the coding used during quantitative data collection.
Table 3.1 Unique source code

Observation
Week
1–5
1–5

Document data
Session
S211
S112

Day
M = Monday
W = Wednesday
T = Thursday
M = Monday
W = Wednesday
T = Thursday
Main data
Group
Reflection
R
R

Person Type
S1 – 28 (S = student)

Code
Weekdaystudent

T1 - 5 (T = tutor)

Weekdaytutor

Student No
1 – 150
151 – 300

Code
S211Rstudentnumber
S112Rstudentnumber

3.7 Ethical Considerations
The conduct of this research was approved through the University of
Wollongong/South Eastern Sydney & Illawarra Area Health Service Human Ethics
Committee. The details of this project were explained to all participants, and their
voluntary participation sought. The participant information sheet is located in Appendix
B.4.
Even after they volunteered to be involved, participants were advised that they may
choose not to participate and that they have the respective right to withdraw from
involvement in any data gathering procedures. Information collected from participants
remains confidential and no data is analysed or documents examined until marks are
released for the session.
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3.8 Summary
This chapter presents the research paradigm used for the evaluation of a web-based
systems approach to responsible decision making in undergraduate business
education. The design and development of the instructional tool is justified here in this
research. This chapter argues that a more thorough evaluation is achieved by using a
mixed-methods research approach, whereby both quantitative and qualitative data are
collected and analysed.
This chapter presents the implementation framework incorporating three stages. The
first stage involves the design and development of the dynamic model utilising the
systems methodology. Second, the web-based user interface is created and validated
under the dynamic systems development methodology. Finally, the evaluation occurs
via a mixed-methods approach.
This chapter argues the advantages of the unit of analysis being undergraduate
business education undergraduate students as purposeful samples for evaluation. This
chapter also presents the data collection via a pre-test/post-test Likert attitudinal scale
while concurrently observing and reviewing documents for qualitative analysis.

98

Chapter 4 – Design
4.1 Introduction
Chapter 3 outlined the research paradigm for the development and evaluation of a
web-based systems approach to responsible decision making. First, the design and
development of an instructional tool to achieve research outcomes is justified. Second,
the chapter explained how using a mixed-methods approach for this research is
warranted. Last, the implementation framework, which incorporates three stages, are
described, along with defining the unit of analysis and research settings.
This chapter presents the first two modules of Stage 1. The modules completed by the
researcher in this chapter are represented in Figure 4.1. Module 1 defines the scope of
the dynamic model by justifying the rationale for including certain discipline areas of
responsible decision making in the dynamic model. Second, the dynamic model
surroundings are explained, and finally, the associated larger project in which the
dynamic model will operate is described. Module 2 initially aims to discuss the type of
functions in the identified disciplines. Second, the interrelationships between the
functions are defined, and finally, the impact of including CSR on the organisation as a
whole is discussed. The intricacies of including CSR in responsible decision making
are presented at the end of this chapter, justifying a systems approach and paving the
way for the development of the dynamic model in Chapter 5.
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Figure 4.1 Modules covered in this chapter (highlighted)

The need to ensure that the responsible decision making discipline areas and the
associated interrelationships and interdependencies are defined correctly is indeed a
challenging task. However, doing this ensures that the remaining modules and stages
in the research implementation framework can flow smoothly. Presenting the complex
intricacies is another challenge. While the process is described in detail, to ensure
clarity for the reader, only certain key areas are illustrated as examples.
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4.2 Stage 1: Dynamic Model Design and Development
Stage 1 follows a systems methodology structure for the design and development of a
dynamic model. The dynamic model will simulate responsible decision making for use
in undergraduate business education. For this to occur, the dynamic model needs to
contain discipline areas that interact with one another. Stage 1 presents the design,
development and trial of this dynamic model. As described in Chapter 3, in order to
identify and portray the model’s dynamics, five modules are followed in the systems
methodology. The five modules are shown in Figure 4.2. This chapter presents
Modules 1 and 2 of the systems methodology.

Module 1

• Problem structuring

Module 2

• Casual loop modelling

Module 3

• Dynamic modelling

Module 4

• Scenario planning and modelling

Module 5

• Implementation

Figure 4.2 Systems methodology modules covered in this chapter (highlighted) (adapted from Maani and
Cavana 2007)

4.2.1 Module 1: Problem Structuring
Module 1 defines the scope and boundary of the dynamic model to be designed and
developed. Lichtenthal et al. (2006) argues that the purpose of dynamic models is to
achieve their goal of preparing organisations and individuals for alternative futures.
This occurs by bringing these futures to life through simulation, so they are imagined
more vividly than would otherwise be possible. The challenge with bringing to life an
organisation that includes responsible decision making is deciding between a myriad of
enterprise factors — what to include and what to leave out. Morecroft (2007) observes
this issue occurring in all types of modelling, and recommends identifying the issue
under investigation in order to address the factors that need most attention. The issue
under investigation in this research is the need to conceptualise certain business
dynamics that will enable undergraduate business education students to clearly see the
implications of integrating responsible decision making.
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Bringing the issue under investigation to life requires the business student current
knowledge and the learning environment in which the dynamic model would exist to be
analysed.
4.2.1.1 Business Students’ Current Knowledge
In order to determine the scope and boundary of the dynamic model, it is necessary to
identify stakeholders from each of the disciplines in the Faculty of Business at the
University of Wollongong. A lecturer who understands the knowledge of the students
was chosen from each of the disciplines throughout the undergraduate business
degree. The disciplines taught in this faculty include marketing, management,
operations, accounting and finance and economics. The lecturers via a face to face
interview outlined the key topic areas taught under their respective discipline. The
associated timing for completion was also identified in order to determine when the
business student completed the key topic area. The outcome of these interviews is
presented in Appendix C.1.
4.2.1.2 Business Students’ Learning Environment
Kriz (2010) and Senge (1990) argue that a systems approach requires taking into
account as many different factors as possible to avoid interpreting problems from a
single point of view. A systems approach to responsible decision making requires
reference to the interconnections among different areas in decision making. These
different areas include CSR decisions which Morecroft (2007) and Petocz and Dixon
(2011) suggest requires a new way of interpreting the business, social and
environmental world. Herrington et al. (2007), in a review of research relating to
dynamic models in the classroom, concludes that the physical reality of the learning
situation is of less importance than the characteristics of the task design and the
engagement of students in the learning environment. Smith (2001) argues that the task
itself is the key element of immersion and engagement in higher-order learning. While
a range of complex facets and options must be included in the design to enable and
motivate students to learn, part of the goal of any dynamic model is to focus the learner
on a finite, not infinite, set of relationships.
The learning environment in which business students engage in the dynamic webbased simulation occurs during tutorial laboratory time in multidisciplinary teams. While
this research is not focused on teamwork specifically, it has taken into account the
effect of multidisciplinary team engagement when structuring the boundary and scope
of the dynamic model.
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In order to ensure all team members could engage with the dynamic web-based
simulation and experience the interrelationships, only first-year key topic areas
identified by the lecturers, presented earlier, were taken into account for inclusion in the
dynamic model. Herrington et al. (2007) argue that keeping the boundary and scope of
the dynamic model in key decision areas in which all business education students have
been immersed (in this case first-year business education) enables the student to
become responsible for deciding on the steps required to make the decision. With this
in mind, the dynamic model surroundings were established so that the organisation
interrelationships could be determined. This decision was made for two reasons. First,
all students are already immersed, and complete first-year topics because they are
compulsory before deciding on their specialisation. Second, keeping the model within
first-year decision-making areas that all business education students understand also
allows the interrelationships and the effect of integrating CSR in responsible decision
making to be clearly seen and experienced.
4.2.1.3 Industry Rationale
For business students to experience a systems approach to responsible decision
making, the characteristics of the dynamic model design needed to be familiar to them.
The dynamic model had to replicate sectors and products known and preferably used
by the students. Arias-Aranda (2007) argues that students aware of the sector in which
the simulated organisation exists, and knowing the product that they are to make
decisions around, provides a real-life experience. As discussed in Chapter 3, numerous
sectors were analysed in the smartphone manufacturing industry chosen to encompass
the dynamic models decision areas.
Australian Bureau Statistics (ABS) (2012) argues that manufacturing covers myriad
inputs, processes and products made by human labour and machinery. Manufacturing
was chosen to ensure students experience and have a chance to clearly see and
understand the interrelationships and the effect of responsible decision making.
According to a recent report by Google, “Our Mobile Planet Australia – understanding
the mobile consumer” (2012), over half of all Australians own a smartphone. A
smartphone is defined as a mobile phone offering advanced capabilities, often with PClike functionality or the ability to download apps (Google 2012). The smartphone
market sector is well known by the student, and engaging in a dynamic model with this
product provides a real-life experience.
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Furthermore, the smartphone manufacturing industry also provides an opportunity to
apply a systems approach to responsible decision making. Smartphones proliferate,
and accomplish everything from reducing the usage of laptops to helping alleviate
poverty in emerging markets. Smartphones use the world’s resources necessary to
manufacture them, from rare earth metals to petroleum, which will become more
constrained and difficult to procure. As consumers are becoming aware of the social
cost resulting from their assembly, to remain competitive and successful, the
organisational strategies of smartphone manufacturing enterprises are taking CSR into
their decision-making strategies (Google 2012). The dynamic model scoped and
bounded in this industry will allow students to explore responsible decision making in a
global environment with a familiar product. With the industry and key discipline
decision-making areas scoped, development of the dynamic model required the
interrelationships to be identified.

4.2.2 Module 2: Causal Loop Modelling
The performance of the organisation as a whole arises from the interplay of discipline
decision areas. This module identifies the cause-and-effect relationships that exist in
the discipline decisions areas of responsible decision making. In an organisation,
cause-and-effect relationships occur at the interface of the disciplines. This interaction
is represented in Figure 4.3. Defining the interrelationships in the discipline decision
areas is a complex process. Maani and Cavana (2007) argue that causal loop
modelling can be used to define these relationships. Causal loop modelling creates
causal diagrams that aid in visualising how different variables in a system are
interrelated (Senge 1990). To ensure the appropriate amount of interrelationships is
identified, a four-step causal loop modelling process was undertaken. The overall
process ensured that the dynamic model exhibited the dynamics of a real system while
not being so complex that the interrelationships would be overlooked by business
students.
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Figure 4.3 Interaction of organisation disciplines

The dynamic model represents a new way of interpreting the business and social
world. As discussed in Chapter 3, the four-step process is represented in Figure 4.4.
First, the variables in each of the disciplines were identified. Second, the
interdependencies that exist between the variables were acknowledged. Next, the CSR
variables were identified, and finally, the interdependencies that exist in responsible
decision making were recognised.
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Figure 4.4 Four-step causal loop modelling process

Maani and Cavana (2007) argue that causal loop modelling is the most commonly used
phase of the systems methodology. As presented in Chapter 3, conceptual models are
created with the use of causal loop diagrams. Senge (1990) observes that causal loop
diagrams aid in visualising how different variables in a system are interrelated, and are
required before development of the dynamic model can proceed. Step A, the first step
in the causal loop modelling process, identifies the decision areas or functions in each
discipline for representation in the dynamic model. The discipline areas to be included
in the dynamic model contain a large amount of decision areas or functions. A function
in systems methodology terminology is termed a variable. Maani and Cavana (2007)
describe a variable as “a condition, situation, action or decision that can influence and
can be influenced by, other variables” (p. 28). Variables can be quantitative, as in
measurable. For example, in the discipline decision area marketing, price is a function.
Price is a quantitative variable, because it is measurable. Variables can also be
qualitative, as in non-measurable. For example, within an organisation, culture is a
function. Culture is a qualitative variable because it is non-measurable. A systems
approach requires both quantitative and qualitative variables to represent responsible
decision making.
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Step B identifies the causal association between the variables (Manni and Cavana
2007); for example, in the marketing discipline, the relationship between advertising
expenditure and production adoption. Exploring the dynamics between the variables
and the impact of their relationship to the organisation as a whole is discovered in this
step.
Step C identifies responsible decision making CSR variables. During Step A it was
determined that variables in CSR require separate illustration, to ensure clarity for the
reader. CSR variables that directly impact the smartphone manufacturing industry were
selected for use in the dynamic model with an analysis of the top six global smartphone
companies used for analysing the variables to be chosen.
Finally, Step D established the interrelationships that exist in responsible decision
making decision making. The interrelationships already discovered during Step B were
expanded to include the CSR variables identified in Step C. For example, Step B
identified the relationship between advertising expenditure and product adoption in the
marketing discipline, and their effect on the operation discipline. Expanding on this
interrelationship, the impact on waste and quality variables was identified.
4.2.2.1 Disciplines
The dynamics of responsible decision making is complex. Given the intricate nature of
the interplay of relationships within and among the discipline areas, each variable’s
impact on the entire organisation was analysed for the dynamic model. To ensure
clarity for the reader, the marketing, operation and management disciplines are
described, to illustrate the process. The marketing, operation and management
disciplines have a great number of interrelationships, and also display a complex and
intricate relationship with CSR decision areas. Because this research is based on
applying a systems approach to responsible decision making, these disciplines, along
with overall organisation key performance indicators in the management discipline,
were chosen for illustration. An explanation of these disciplines internal operations was
required before proceeding into Step A of the causal loop modelling process.

107

4.2.2.1.1 Marketing Discipline
Samson and Daft (2009) argue that marketing has a prominent impact on sales in an
organisation. Sales, in turn, affect customer demand, creating a flow-on effect through
the remaining functions of an organisation. This demand and flow-on effect is to be
designed in the dynamic model. How marketing affects each of the disciplines
individually and systemically in the dynamic model is represented in Figure 4.5. In
determining consumer demand and future sales, an organisation decides on an
amount of expenditure for advertising and a price for an organisation’s product.
Consumer demand is met by sourcing raw materials from suppliers and manufacturing
them into finished goods through the operations and human resource disciplines.
Expenses are incurred and revenue is received into the accounting and finance
disciplines. Key performance indicators in management are affected, depending on
decisions made. The decisions made in marketing have a strong interrelationship
within its own discipline, as well as systemically in the organisation as a whole.

Operations

Accounting & finance
Marketing
Human resources

Management

Figure 4.5 Marketing interdisciplinary affect
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4.2.2.1.2 Operations Discipline
Operations are a natural choice for illustration because they encompass suppliers,
production and logistics in responsible decision-making dynamics. How operations
affect each of the disciplines individually and systemically in the dynamic model is
represented in Figure 4.6. Coyle et al. (2003) argue that the operation relationships
typically start when raw materials are sourced to meet consumer demand created via
the marketing discipline. In the dynamic model, once a supplier is chosen and the raw
materials received, employees in the human resource discipline produce the finished
goods. Costs vary depending on where the raw materials are sourced from, affecting
the accounting and finance discipline. Key performance indicators in management are
affected depending on the decisions made. The decisions made in operations have
strong interrelationships in its discipline and systemically in the organisation as a
whole.

Marketing

Accounting & finance
Operations
Human resources

Management

Figure 4.6 – Operation interdisciplinary affect
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4.2.2.1.3 Management Key Performance Indicators
Evaluation of performance is essential in an organisation. Key performance indicators
(KPI) define a set of values to measure organisation performance and also portray
what is important. The objective of including KPIs in the dynamic model is to show the
impact of the interdependencies and interrelationships that exist between the discipline
areas on the main performance values to the organisation. The KPIs in the dynamic
model are profit, productivity, quality and reputation. While KPIs in organisations are
numerous, profit, productivity, quality and reputation represent the main measurement
factors in the smartphone manufacturing industry (Apple Inc. 2013; HTC 2013;
Motorola 2010; Sony 2009; Nokia 2009; Samsung 2009). Because the dynamic model
is designed and scoped around the smartphone industry, using these KPIs in the
management discipline was a natural choice.
How management KPIs affect each of the disciplines individually and systemically in
the dynamic model is represented in Figure 4.6. First, quality is affected through the
global source of raw materials, along with the output generated from the operations
discipline process. Second, quality affects the reputation of the organisation, and in
turn, future demand and sales in the marketing discipline. Third, productivity in the
human resource discipline is affected by sales and the quality of the raw materials
received. Finally, profit in the accounting and finance discipline is impacted by the
outcome of all disciplines as expenses increase or decrease throughout. The decisions
made in management have strong interrelationships within its own discipline and
systemically in the organisation as a whole.
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Figure 4.7 Management interdisciplinary affect

Before causal loop diagrams can be modelled, the functions within the disciplines need
to be identified and given variable names. A variable name is the name given to a
decision, action, condition or situation in the discipline.
4.2.2.2 Variable Naming
Maani and Cavana (2007) argue that choosing variables has a significant bearing on
the accuracy, ease of construction and validity of the causal loop and dynamic model
development. Variables are described in order to understand what that decision, action,
condition or situation ensures in the discipline area. Variables are also given an
identifier. This identifier indicates whether the variable is a decision, action, condition or
situation. The meaning of the identifiers in listed in Table 4.1.
Table 4.1 Variable identifier meanings

Variable identifier

Variable identifier meaning

Decision variable

A decision variable requires some judgement or action as to
the result. A product’s selling price, for example, is a decision
that an organisation makes.

Condition variable

A condition variable is an accumulated quantity that would
exist even if the organisation made no decisions. The amount
of consumers who decide to purchase a product, for example,
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is a condition of the market in which the organisation operates.
Situation variable

A situation variable incurs changes based on a decision. A
product’s adoption rate, for example, is a situation derived
from the price of the product or an external environment force
outside the decision maker’s control, such as import
restrictions.

During the causal loop modelling process Step A and Step B became naturally
intertwined. To ensure clarity for the reader, Step A and Step B were presented for
marketing, operations and management KPIs respectively.
4.2.2.3 Step A: Dynamic Model Marketing Variables
The marketing variables identified for use in the dynamic model encompass the
adoption processes of a product. As described in Chapter 2, the Bass diffusion model
was evaluated when identifying initial variables for use in the marketing discipline of the
dynamic model. The Bass diffusion model visually shows how advertising and word of
mouth affect the adoption of a product. The original Bass model did not include the
effect on adoption for other marketing variables such as price and advertising. In 1994,
Bass, Krishnan and Jain acknowledged that the Bass model did not fit the data for a
wide range of managerial variables, including advertising and price, and as such, a
generalised Bass model with pricing and advertising was published (Bass et al. 1994).
The revised version of the Bass model forms the initial base from which the marketing
variables to be used in the dynamic model are chosen.
In analysing the Bass model (Bass et al. 1994) and the requirements that the dynamic
model was bound, all decision variables in first-year undergraduate business education
knowledge, initial variables are identified. As the variables are identified, a causal loop
diagram representing the relationships is also modelled. Identifying the variables and
working out the interrelationships is a formative process, with new variables and
relationships generated. The variable identification process continued until no new
variables or relationships were revealed for the dynamic model. These variables, their
description and identifier are listed in Appendix C.2. Figure 4.8 shows the equivalent
relationships in a causal loop diagram. In order to achieve clarity for the reader, the
positive and negative relationships have been omitted.
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The process of identifying variables and their relationships was challenging. Many of
the variables in the marketing discipline have interdependencies with many other
organisation variables. To ensure the dynamic model remains challenging, and yet not
too complex for learning to transpire, decision identifier variables were kept to a
minimum, ensuring that situation variables dominate the dynamic model. A situation
variable means that a range of possible answers exist, depending on the decisions
made and the conditions set. The benefit of a dynamic model simulation is its ability to
explore situations by trying several different scenarios.
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Figure 4.8 Dynamic model marketing discipline causal loop diagram
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4.2.2.4 Step B: Dynamic Model Marketing Interrelationships
A systems approach enables us to see the otherwise invisible details and complexity in
organisations, allowing each variable’s interrelationship to be exposed. In the causal
loop diagram, each relationship is illustrated by a link. These links reveal dynamic
processes or interrelationships, in which cause and effects are traced (Maani and
Cavana 2007). The variables identified are analysed as to their interrelationships with
other variables, to determine the interdependencies required in the dynamic model.
The interdependencies are represented in Figure 4.9.
The marketing variables have interrelationships with many disciplines in an
organisation. Describing the interdependencies in a readable format was quite
complex. To provide clarity for the reader, I selected each variable from the causal loop
diagram, first described what other variables it is impacted by, and second what
variables it impacts, starting with the decision variables, followed by the condition
variables, and finally the situation variables.
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116

Management
discipline

Human
Resources
discipline

4.2.2.4.1 Marketing Decision Variables
There are two decision identifier variables in the marketing discipline of the dynamic
model. While the marketing discipline of an organisation contains many more
decisions, the selling price of a product and the amount spent on advertising have a
major influence on an organisation. These two decision variables allow the
interrelationships of marketing within an organisation to be clearly traced and
demonstrated.


Selling product price — the price that the product, in this case the smartphone,
is offered for sale to the consumer.
Impacted by:
o

selling product price, which is a user manual decision. Given the
industry is the smartphone manufacturing industry, the decision is within
the limits of $0 to a maximum of $2000.

Impacts:
o

The selling product price of a product has a direct relationship on the
product’s adoption fraction. The lower the selling product price, the
higher the adoption levels from word of mouth, because more
conversation is generated between consumers. The higher the selling
product price, the lower the adoption levels from word of mouth,
because conversation is generated between consumers.

o

Revenue is impacted by the selling product price of a product. Revenue
is the income of an organisation. Revenue is recognised on a cash basis
in this dynamic model, because it is a simple accounting method, and as
such, easy for the student to understand. Revenue is deemed received
once the customer receives the product, in turn affecting profit.



Advertising expenditure — the process of making consumers aware of the
product (Bhasin 2010). Advertising is an important function of marketing via a
firm (Morecroft 2007) and has a separate influence on a product’s adoption
rate. By increasing marketing effort, a firm can increase the likelihood of
adoption (Bass et al. 1994).
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Impacted by:
o

The amount spent on advertising is a user manual decision. The
advertising budget of an organisation differs, depending on the size,
industry, trends, economy and market conditions in which the product
lives. Within this research the amount offered to spend on advertising
range from $0 to $2 million.

Impacts:
o

The total amount of advertising costs impact on advertising
effectiveness. The greater the amount spent, the greater the effect.

o

Advertising costs impact an organisation’s variable expenses, which in
turn impact profit.

4.2.2.4.2 Marketing Condition Variables
Condition variables have a set figure associated with them in the dynamic model. The
marketing condition variables are described below.


Contact rate — the number of people contacted per year. Hence, the number of
people contacted per year by adopters is a product of the contact rate and the
adopters (Morecroft 2007). The contact rate is not impacted by any other
variable because it is a set figure based on the Bass model. In this dynamic
model the contact rate is 2. This figure represents the condition that two people
are contacted every time a product is adopted.
Impacts:
o

Adoption from word of mouth is impacted by the number of people
contacted per year per adopter.



Total population — the current total population from which adopters are found.
In this dynamic model the industry is based in the Australian market. Total
population is a condition type variable because it is a set figure.
Impacts:
o

Adoption from word of mouth is impacted by the current total population.
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4.2.2.4.3 Marketing Situation Variables
Situation variables have several possible outcomes depending on the decision and
condition variables described earlier. The marketing situation variables are described
below.


Potential adopters — product adoption moves consumers from not owning a
product to owning a product (Morecroft 2007). In this research a product is
defined as “a good, service or idea that is perceived by some potential
customers as new” (Bhasin 2010). While a customer is in the state of not
owning the product, they are a potential adopter.
Impacted by:
o

Potential adopters are converted into adopters by an adoption rate. An
increase in the adoption rate will decrease the potential adopters.

Impacts:
o

Adoption from advertising is impacted because the potential adopters
convert to total adopters, decreasing the available pool of potential new
customers.

o

Adoption from word of mouth is impacted because the potential
adopters convert to total adopters, decreasing the available pool of
potential new customers.



Advertising effectiveness — this is a fraction (percentage) per year based on
advertising costs. Advertising converts a fixed proportion of potential adopters
in each period, at an annualised rate. Advertising reaches all of your potential
adopters, and the effectiveness fraction converts them (Morecroft 2007). The
effectiveness percentage is based on the Bass model, and is based on a range
of between 0 per cent effective for a $0 spend in advertising to a 2 per cent
effectiveness fraction for a $2 million spend.
Impacted by:
o

Advertising expenditure impacts advertising effectiveness in the same
directional relationship. The greater the spend on advertising costs, the
greater advertising effectiveness, as more consumers are exposed to
the product.

119

Impacts:
o


The number of consumers who adopt the product.

Adoption rate — the adoption rate converts potential adopters of the product to
adopters (Morecroft 2007), thereby decreasing the potential adopters available.
Impacted by:
o

the number of consumers who decide to adopt the product via adoption
from word of mouth

o

the number of consumers who decide to adopt the product via adoption
from advertising.

Impacts:



o

Potential adopters are decreased as consumers adopt the product.

o

Total adoption is increased as consumers adopt the product.

Total adoption — the number of potential adopters who have been converted to
adopters through word of mouth and advertising efforts. The result of total
adoption allows the lifecycle of a product to begin. From here marketing begins
to interact with the operations and human resource disciplines in the
organisation.
Impacted by:
o

adoption rate when consumers adopt the product.

o

The number of orders generated by consumers adopting the product is

Impacts:

impacted by total adoption.


Adoption from advertising — there are two influences on the adoption rate:
adoption from advertising and adoption from word of mouth. They are
represented separately because they have different influences on the adoption
rate. Adoption from advertising depends on the number of potential adopters
and advertising effectiveness. Well-targeted advertising converts a proportion of
potential adopters in each period where the proportion depends on advertising
effectiveness. Hence, advertising has its biggest impact early in the product
adoption process when there are lots of potential adopters to reach and convert
(Morecroft 2007; Bass et al. 1994).
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Impacted by:
o

potential adopters remaining in the market

o

advertising effectiveness, because the amount spent on advertising
affects the rate of diffusion throughout the population.

Impacts:
o


Adoption rate increases as adoption from advertising increases.

Adoption from word of mouth — the passing of information from person to
person. In marketing, it has a very strong effect, causing potential adopters to
adopt (Morecroft 2007). The more adopters who already own the product, the
more attractive it is to the remaining potential adopters. The greater the number
of total adopters, the greater the adoption from word of mouth (Morecroft 2007).
Impacted by:
o

potential adopters remaining in the market

o

current total population from which adopters are taken.

o

The contract rate is the number of people contacted per year. Hence,
adoption from word of mouth is impacted by the number of encounters
per year by adopters.

o

The reputation of an organisation affects adoption from word of mouth.
The higher the reputation, the greater the adoption from conversation
within the population.

Impacts:
o

The adoption rate is impacted by the number of people adopting the
product from word of mouth.



Adoption fraction — determines what fraction of encounters between an
adopter and a potential adopter is successful.
Impacted by:
o

The product selling price impacts the adoption fraction. The higher the
selling product price, the lower the percentage.
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Impacts:
o

Adoption from word of mouth is impacted, because the rate of diffusion
and conversation within the population changes with price changes.



New orders generated — the demand for the product by adopters. This demand
generates the beginning of the lifecycle of the product, instigating the
operations discipline to source raw materials, and in turn, the human resource
discipline to source employees to produce the product.
Impacted by:
o

Total adoption determines how many consumers from advertising and
word of mouth want to adopt the product.

Impacts:
o

The number of products that can be produced, or job completions, in the
operations discipline is impacted by the demand generated. In turn this
affects productivity as a result.

o

The number of employees required in the human resource discipline is
impacted by the demand created.

o

The number of machines required or machine deficit in the operations
discipline is impacted as this variable determines the required number of
machines to produce the demand created.

o

The customer is impacted because those orders which cannot be met
are cancelled.

The interrelationships described above are discussed in more detail in Chapter 5,
where they are used to construct the dynamic model simulation. The operation
discipline is explored next.
4.2.2.5 Step A: Dynamic Model Operations Variables
The operation variables in the dynamic model encompass the logistics and production
processes for an organisation. As described in Chapter 2, the supply chain model was
evaluated when identifying variables for use in the operations discipline. The supply
chain model portrays how a product flows from its inception as a raw material, through
to production into a finished good, prior to transportation and finally, delivery to the
customer. In analysing the supply chain model, initial variables were identified.
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In a similar process to that described in the marketing discipline analysis, as the
variables are identified, the causal loop diagram representing the relationships was
also modelled. Identifying the variables and working out the interrelationships was a
formative process, with new variables and relationships generated. The variable
identification process continued until no new variables or relationships were revealed
for the dynamic model. Appendix C.3 lists operation variables, their description and
identifier.
Similar to the process described above, the process of identifying variables and their
relationships for the operations discipline was challenging. Many of the variables in the
operation discipline have interdependencies with many other organisation variables.
The amount of crossover between disciplines is represented in Figure 4.10. The
operation discipline variables interacted with all other disciplines in the organisation
being modelled. To ensure that the dynamic model remained challenging, and yet was
not too complex for learning to transpire, decision identifier variables were kept to a
minimum, ensuring that situation variables dominated the dynamic model. A situation
variable means that a range of possible answers exist, depending on the decisions
made and the conditions set. The benefit of a dynamic model simulation is the ability to
explore these situations by trying several different scenarios. The decision identifier
variable was kept to supplier choice only.
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4.2.2.6 Step B: Operation Interrelationships
The operation variables identified were analysed as to their interrelationships with other
variables to determine the interdependencies required in the dynamic model. The
interdependencies are represented in Figure 4.11. The operations variables have
interrelationships with many disciplines in an organisation. Describing the
interdependencies in a readable format was quite complex. To provide clarity for the
reader I selected each variable from the causal loop diagram, described first what other
variables it is impacted by and second what variables it impacts, starting with the
decision variables, followed by the condition variables, and finally the situation
variables.
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4.2.2.6.1 Operation Decision Variables
There is only one decision variable in the operation discipline of the dynamic model.
While the operation discipline of an organisation can contain a lot more decisions, the
supplier of choice has a major influence in an organisation. The supplier variable
decision allows the interrelationships of operations in an organisation to be traced and
demonstrated. The supplier of choice is a major function in manufacturing and allows
for raw materials, products and/or services to come from a particular company. Coyle
et al. (2007) argue that logistics or operation competencies are among the unique ways
in which an organisation can differentiate itself in the marketplace. Whether an
organisation’s raw material comes from offshore or onshore is an important business
decision. The Chartered Institute of Purchasing & Supply (2010) observes that
offshoring is the movement of a business process produced in an organisation in one
country to the same or another organisation in another or different country. This
compares to Onshoring, which is the movement of a business process within the same
country. The choice of supplier by an organisation is made with many factors in mind,
such as cost and quality of the supplier and their raw materials. The supplier choice in
the dynamic model is the only decision variable. For the student to be able to make this
decision in the dynamic model simulation, suppliers were measured based on their
financial attractiveness, people skills and business environment. Based on these
results, the suppliers were given a cost and quality rating. The A.T. Kearney Global
Services Location Report (2009) details countries in this regard. For the
interrelationships to be visible in the dynamic model simulation, suppliers were grouped
into countries based on value similarities. The grouping of suppliers is presented in
Table 4.2. The specific values used for financial attractiveness, people skills and
business environment for each group of suppliers located in Appendix C.4.
Table 4.2 Supplier choice groups

Groups and countries
Onshore group
Offshore group 1

Offshore group 2

Australia
Canada
France
Germany
Ireland
Israel
New Zealand
Argentina
Brazil
Czech republic
Chile
Estonia
Hungary
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Portugal
Singapore
Spain
UK
USA
Russia
Slovakia
United Arab Emirates
Uruguay
Latvia
Lithuania

Offshore group 3

Offshore group 4

Panama
Poland
Bulgaria
Costa Rica
Egypt
Ghana
Indonesia
Jamaica
Jordan
Morocco

Mauritius
Mexico
Pakistan
Philippines
Romania
Senegal
Sri Lanka
Thailand
Tunisia
Ukraine
Vietnam

China
India
Malaysia

The interrelationship of one or more of the above groups is detailed below.


Onshore supplier and/or offshore supplier (Group 1–4) — the amount of raw
materials purchased from suppliers.
Impacted by:
o

The amount of raw materials to order from a supplier is a user manual
decision. The maximum orders per supplier are 100,000 per year. This
limit was set so that as the organisation grows in the dynamic model
simulation, the students at some point need to add other suppliers, and
in turn see the effect of choosing different suppliers.

Impacts:
o

Supplier costs is impacted when the cost of supplier purchases is
totalled.

o

Supplier defects is impacted, depending on which supplier you choose.
The amount of defects differ for each supplier impacting quality.

o

Raw inventory is impacted, because supplies are held in raw inventory
until they are produced into a finished good.

o

Number of orders calculation is impacted, because the amount of orders
able to be completed depends on amount incoming from suppliers.

o

Supplier delay is impacted, because depending on the supplier of choice
and where they are located, there is a delay in transporting the product
to the factory. This delay is based on an average distance for each
group of countries.
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o

Transportation costs are impacted, because depending on the location
of the supplier, the transportation costs differ.

o

Total quality key performance indicator is impacted, because depending
on the supplier of choice, the quality of raw material delivered differs.
This quality is based on the global services index for that country.

o

Reputation key performance indicator is impacted, because the source
of raw materials affects the identity of the organisation.

o

Productivity key performance indicator is impacted, because hiring
employees and purchasing machines is based on new orders
calculation. Depending on the supplier of choice, the defect rate and
quality of the items received will impact on the number of job
completions, and in turn, customer delivery.

o

Profit key performance indicator is impacted, because depending on the
supplier of choice, the costs differ, affecting variable expenses, and in
turn, profit levels.

4.2.2.6.2 Operation Condition Variables
Condition variables have a set figure associated with them in the dynamic model. The
operation condition variables are described below.


Supplier price — the price that raw materials can be purchased for. This price
differs between suppliers.
Impacted by:
o

Supplier price is impacted by the total average global service index per
group of country. Absolute values were applied to group countries so
that a comparison could be more easily handled. To compare offshore
prices with onshore, relative values were used.

Impacts:
o


Supplier costs are impacted when the raw materials are purchased.

Transportation costs — these depend on the location of the supplier.
Transporting products through the supply chain becomes more complex as
supply chains get longer and cover more distance (Finch 2008). Transportation
can occur via road, air, rail, water and pipeline (Finch 2008).
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In this research, the transportation is assumed to be by air. Air was chosen for
transportation of offshore raw materials. Onshore transportation is via road.
While air is the fastest, it is the more expensive. Yet despite the expense, it is
the fastest growing segment of the cargo industry (Finch 2008) and therefore
was chosen for all offshore transportation in the dynamic model.
Impacted by:
o

New orders for suppliers impacts transportation costs, because the
cost to transport depends on the supplier location and the amount of
raw materials ordered.

Impacts:
o

Transportation cost of raw materials is impacted, because the cost to
deliver raw materials from all suppliers is totalled, in turn affecting
variable expenses and profit.

4.2.2.6.3 Operation Situation Variables
Situation variables have several possible outcomes, depending on the decision and
condition variables described earlier. The operation situation variables are described
below.


Variable expenses — expenses that vary with production output.
Impacted by:
o

Variable expenses are impacted by the following expenses in an
organisation:
o

advertising costs

o

human resource costs

o

transportation of raw materials cost

o

defect costs

o

holding costs

o

transportation of finished goods cost

o

supplier costs.

Impacts:
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o

Total expense of an organisation is impacted by variable expenses,
in turn affecting profit.



Supplier defects — raw materials that are received faulty and cannot be used
during production of finished goods.
Impacted by:
o

onshore supplier and/or offshore supplier orders. Depending on the
supplier chosen and their associated global services index, the
quality changes. Accordingly, the numbers of defects change.

Impacts:
o

Total supplier defects is impacted when each supplier defect amount
is tallied.

o

Quality is impacted when the number of defects affect the quality of
the finished good able to be produced.

o

Customer is affected when the greater the number of defects the
less amount of finished goods that are produced. This has the
potential for unfilled orders.



Raw inventory — is received from suppliers prior to finished goods’ production.
A major challenge in managing inventory is balancing the supply of inventory
with the demand for inventory. A trend in the market is to reduce inventory
carrying or holding costs (Coyle et al. 2003).
Impacted by:
o

New orders for supplier’s impacts raw inventory when the supplies
received from all suppliers sit in raw inventory until produced into a
finished product.

o

Orders calculation impacts raw inventory. When raw inventory is
depleted, the number of orders to be produced is calculated.

Impacts:
o

Holding cost is affected when raw materials are stored in warehousing.
This in turn affects variable expenses and profit.
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Orders calculation — the number of orders that we can complete, given raw
materials received from suppliers, employee productivity and the number of
factory machines in operation.
Impacted by:
o

The number of supplies received impacts how many orders can be
completed.

o

The number of units we can complete with the employees that we have
affects how many orders can be completed. If there are not enough
employees working in the factory, orders cannot be completed.

o

Job completion affects how many orders can be completed. The raw
materials received from suppliers, the employee productivity and the
number of factory machines in operation affect the productivity of the
factory, and in turn, the total throughput.

Impacts:
o

The number of orders that can be completed affects raw inventory,
when the factory may not be able to complete all orders received
from suppliers, and as such, stock remains in raw inventory.



Supplier delay — the time it takes for the raw materials to leave the supplier
and arrive at the factory.
Impacted by:
o

New orders for suppliers impacts supplier delay, because the time to
deliver depends on which country/distance the raw materials came
from.

Impacts:
o

The fill rate is impacted, because time to deliver to the customer
could change, depending on the delay in delivery.

The interrelationships described above are discussed in more detailed in Chapter 5,
where they are used to construct the dynamic model simulation.
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When the effect of the discipline decision variables was explored, the impact of the
variables on the management KPIs became very apparent. The KPI relationships
required presentation in order to clarify for the reader how the application of a systems
approach allows the complexities of responsible decision making to be revealed.
4.2.2.7 Step A: Management of Key Performance Indicator Variables
The strong interrelationships and interdependencies throughout the management KPI
variables became apparent during the discipline analysis. As the variables were
identified and the causal loop diagram representing the relationships modelled, the
requirement to include the KPIs in each discipline causal loop diagram was revealed.
The management KPI variables, their description and identifier are presented in
Appendix C.5. The equivalent relationships are represented in a causal loop diagram in
Figure 4.11. While the process of identifying variables and their relationships for
marketing, operations, human resources and accounting and finance was challenging,
the outcome generated the results for the management KPI discipline analysis. The
causal loop modelling process allowed the cause and effect of decision making on
management KPIs to become apparent. A continuing sequence of decision-making
events throughout the disciplines created a circular flow, revealing the strong KPI
interrelationships and interdependencies. This strong interdependency is represented
in Figure 4.13.
All of the KPI variables in the management discipline are situation variables. As
described above, a situation variable means that a range of possible answers exist,
depending on the decisions made and the conditions set. The benefit of a dynamic
model simulation is its ability to explore these situations by trying several different
scenarios. Samson and Daft (2009) argue the core management KPIs are profit,
productivity, quality and reputation.
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Figure 4.12 Management KPI causal loop diagram
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Figure 4.13 Management KPI causal loop diagram with organisation interdependencies
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4.2.2.8 Step B: Dynamic Model Key Performance Indicator Interdependencies
There are no decision or condition variable identifiers in the dynamic model
management KPI discipline. All variables are situation variables and, as described
above, situation variables have several possible outcomes, depending on the decision,
condition and situation variables that arise from the discipline decision areas.


Reputation — this key performance indicator is the identity of an organisation. It
is also named “customer satisfaction” in much of the literature. In this research,
the term reputation was chosen because it is more than just making the
customer happy or satisfied. Reputation is how your organisation is seen in
society. It is society’s belief or opinion in regards to your organisation. The
reputation of an organisation is often the most important factor in gaining a
competitive advantage as well as building financial and social success (Aras
and Crowther 2012).
Impacted by:
o

The total quality key performance indicator impacts reputation. The
customer measure, order fulfilment and processing accuracy affect an
organisation’s ability to deliver, the number of returns and their overall
reputation.
o

The productivity key performance indicator impacts reputation. The
ability to provide damage free, on-time delivery through new order
suppliers can depend on the amount ordered and where the raw
materials are sourced.

o

The profit key performance impacts reputation, because the level of
profit can lead to changes in decision making throughout all levels of
the organisation, which in turn could impact the reputation of the
organisation.

Impacts:
o

The total quality key performance indicator is impacted by
reputation. An organisation’s reputation can enable decisions to be
made that impact the quality of a product, such as materials used
and supplier of choice.

o

The productivity key performance indicator is impacted by
reputation. An organisation’s reputation can enable decisions to be
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made that impact the productivity of an organisation, such as the
hiring of employees and purchasing of machines impacting job
completions. Employee morale and commitment are higher at
organisations with good reputation (Aras and Crowther 2012).
o

The profit key performance indicator is impacted by reputation.
Reputation affects adoption rates and future sales impact incoming
revenue.



Total quality — a key performance indicator for a manufacturing organisation.
Quality has become increasingly important for manufacturing organisations
(Coyle et al. 2003). Quality can be measured numerous ways with a variety of
components. After evaluating manufacturing company performance categories,
the key areas to cover include a customer measure, order fulfilment and
processing accuracy.
Impacted by:
o

The productivity key performance indicator impacts total quality. The
ability to provide damage free, on-time delivery through new order
suppliers can depend on the amount ordered and where the raw
materials are sourced.

o

The reputation key performance indicator impacts total quality. The
number of products that the customer returns depends on the quality
of the materials used in the finished product.

o

The profit key performance impacts total quality, because the level of
profit can lead to changes in decision making throughout all levels of
the organisation, which in turn could impact the quality of the
product.

Impacts:
o

The productivity key performance indicator is impacted, because the
hiring of employees and purchasing of machines is based on new orders
calculation. Depending on the supplier of choice, the defect rate and
quality, the items received will impact on the number of job completions,
and in turn, customer delivery.
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o

The reputation key performance indicator is impacted by total quality.
The customer measure, order fulfilment and processing accuracy affect
an organisation’s ability to deliver, and their overall reputation.

o

The profit key performance indicator is impacted, because quality affects
reputation and this affects adoption rates and hence future demand.



Productivity — a measure of how well inputs are used by an organisation. In a
manufacturing organisation this includes employee, inventory and equipment
productivity. Employee productivity is the measure of work accomplished per
labour hour. Inventory productivity relates to dollar sales per inventory value.
Equipment productivity is a measure of equipment output, such as product
output per machine time. Operation decisions are frequently made with
productivity in mind (Finch 2008).
Impacted by:
o

The total quality key performance indicator impacts productivity. The
ability to provide damage free, on-time delivery through new order
suppliers can depend on the amount ordered and where the raw
materials are sourced.

o

The reputation key performance indicator impacts productivity. The
number of products that the customer returns depends on the quality
of the materials used in the finished product.

o

The profit key performance impacts productivity, because the level of
profit can lead to changes in decision making throughout all levels of
the organisation, which in turn could impact the productivity of the
organisation.

Impacts:
o

The reputation key performance indicator is impacted by
productivity. An organisation’s productivity can enable decisions to
be made that impact the quality of a product, such as materials used
and supplier of choice, in turn affecting customer returns.

o

The total quality key performance indicator is impacted by
productivity. An organisation’s quality can enable decisions to be
made that impact the productivity of an organisation, such as the
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hiring of employees and purchasing of machines impacting job
completions.
o

The profit key performance indicator is impacted by productivity.
How many jobs are completed depends on how efficiently the
organisation is working.



Profit — profit earning is a major goal of any organisation (Finch 2008). In this
research, profit is the net income of an organisation. It is an essential
component for the continued viability of an organisation. While recognising
profit is required, there is a growing realisation that there are ways to run an
organisation other than with the goal of profit maximisation. Profit itself is not a
measure of investment success; nor does it provide the ability to measure daily
operational decision impacts. In this research, in applying a systems approach
to responsible decision making, other key performance indicators are used,
along with profit as a scoreboard for an organisation. Each of these KPIs impact
the economic, societal and environmental factors for organisation success.
Impacted by:
o

The total quality key performance indicator impacts profit. The ability
to provide damage free, on-time delivery through new order
suppliers can depend on the amount ordered and where the raw
materials are sourced.

o

The reputation key performance indicator impacts profit. The number
of products that the customer returns depends on the quality of the
materials used in the finished product.

o

The productivity key performance impacts profit. Decisions to be
made that impact the productivity of an organisation (such as the
hiring of employees and purchasing of machines) impact job
completions and, in turn, customer delivery.

Impacts:
o

The profit key performance impacts reputation, productivity and
quality, because the level of profit can lead to changes in strategy
decision making throughout all levels of the organisation, which in
turn impact the other key performance indicators within the
organisation.
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Identifying the variables and working out the interrelationships is a formative process,
with new variables and relationships generated as each discipline is analysed. The
variable identification process continued until no new variables or relationships were
revealed for the dynamic model. At this point a fifth KPI was added to the dynamic
model upon analysing the CSR variables and interrelationships in Step C.
4.2.2.9 Step C: Identify CSR Variables
Step A and Step B of Module 2 in this chapter define the variables and the
interrelationships within the discipline decision areas of an organisation. The marketing,
operations and management disciplines are used to illustrate the process and effect of
applying a systems methodology. At the completion of Step B, the detailed analysis
and complexities discovered were not yet sufficient to fill the gap of ensuring a dynamic
model that allows students to take a more comprehensive view of an organisation. In
order to apply a systems approach to responsible decision making, variables
surrounding CSR also needed to be incorporated. The CSR variables to be included
were justified in this step, with the interdependencies presented in Step D.

Campher (2011) argues that incorporating CSR in responsible decision making can
raise many issues, due to its diverse nature. The literature regarding a corporation’s
responsibility to its people, the community in which it resides and the environment with
which its resources are provided is vast. While the focus surrounding CSR in business
has increased enormously, Mohin (2012) argues that trends stretching the scope of
CSR within business include:


globalisation and how closely the supply chain is now being monitored



transparency awareness in relation to reporting, with the number of companies
submitting sustainability reports increasing 15 per cent over the decade



the positive impact of worthy environmental and social efforts on employee
engagement



the ability for CSR to become a differentiator for companies



the ability to collaborate with others in the same industry on societal and
environmental initiatives



that consumers are increasingly taking sustainability into account in their
shopping and the wake-up call for organisations to monitor human rights along
their value chains and to consider the population growth effect on our
environment and the need to be more efficient.
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While these trends exist, the ability for organisations to manage and communicate their
impacts on society and the environment is complex and varied. In order to identify the
CSR variables to include in the dynamic model, a top-down approach was used. This
approach is represented in Figure 4.14. The top-down approach first examined the top
eight CSR concerns on a global basis, irrespective of industry or country (Mohin 2012).
Second, Australia was then specifically analysed as a country in regards to its top CSR
concerns (ACCSR 2010). Third, Australian manufacturing companies were analysed
(MSA 2009), and finally, Comscore (2013) was used to identify the top six smartphone
manufacturing organisations. These companies’ latest CSR reports were analysed in
regards to their CSR concerns (Apple Inc. 2013, HTC 2013, Motorola 2010, Sony
2009, Nokia 2009, and Samsung 2009). The results were then analysed as a whole to
determine which variables to include in the dynamic model that would allow
undergraduate business education students the ability to experience responsible
decision making.

Global CSR concerns

Australia CSR concerns

Australian CSR concerns

Smartphone manufacturing CSR
concerns
Figure 4.14 Top-down approach to identify CSR concerns for use in the dynamic model

The analysis results are presented in Table 4.3. While the analysis shows the diversity
of this practice, a core group of variables emerge. To ensure clarity for the reader, I
have highlighted the areas of common concerns amongst the different sectors.
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Although differing in priority, the key area of human rights and labour standards
emerge as important corporate responsible and sustainable factors across all sectors.
The environment is a large area of concern, especially within the manufacturing
industry. Supply chain transparency and governance policies and procedures are major
concerns, with society and community involvement also showing importance on a
global scale.
Table 4.3 CSR concerns

Top global CSR issues

Top Australia CSR issues

Human rights

Reducing environmental
impact
Building a CSR approach
Climate change
Sustainability reporting
Managing regulatory impacts
Developing services with
social and environmental
attributes
Improving supply chain
policies
Addressing human rights
Addressing labour relations
Combating business corruption

Labour practices
Environment
Fair operating practices
Consumer concerns
Community Involvement

Corporate governance

(Mohin 2012)

(ACCSR 2010)

Top manufacturing CSR
issues
Air quality
Water quality
Natural resource supply
Waste management
Biodiversity
Labour practices

Supply chain transparency

(MSA 2009)

The smartphone industry analysis also reveals similar CSR concerns. The top six
smartphone companies’ CSR concerns are depicted in Appendix C.6. While some of
the annual reports were more detailed than others in certain areas, all six smartphone
organisations expressed concern and strategies for human rights and labour
standards, environment, ethics, supplier transparency, society and community
investment.

The top-down approach to analysing CSR concerns illustrates how CSR global
anxieties are also key concerns for manufacturing organisations. They are an integral
part of a smartphone manufacturing organisation’s daily operations and a key
consideration in strategic decisions. The number of variables to consider for the
dynamic model, in the area of CSR, is vast.
In choosing variables to include, those that affected the manufacturing smartphone
supply chain predominantly were selected. Kept in mind during variable selection were
the boundary identified for the discipline decision areas of undergraduate business
education knowledge.
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In this research, the first-year boundary established when deciding discipline decision
variables could not be strictly adhered to when choosing the CSR variables. As
discussed in Chapter 2, CSR concerns are not integrated throughout the
undergraduate business education learning environment. This research stems from this
gap, and applies a systems approach to responsible decision making that enables CSR
to be included in undergraduate business education. With this issue in mind, the key
CSR decision areas chosen to focus on within the dynamic model include those that
affect the smartphone manufacturing supply chain predominately and those where a
related topic area may have been discussed during the current undergraduate
business education learning environment. These decision areas include the:


environment



human rights



labour standards



societal concerns.

In a similar process to that discussed throughout the marketing and operation discipline
analysis, as the variables are identified, the causal loop diagram representing the
relationships is also modelled. Identifying the variables and working out the
interrelationships was a formative process, with new variables and relationships
generated. The variable identification process continued until no new variables or
relationships were revealed for the dynamic model. Similar to the process described
above, the process of identifying variables and their relationships for the CSR areas
was challenging. Many of the variables in the CSR areas have interdependencies with
many other organisation variables. In addition, many of the variables in the CSR areas
have already been discussed in the respective discipline tables. As discussed in
Chapter 2, under a systems approach, CSR is not treated as a separate discipline, so it
makes sense that some variables will cross over in this analysis. For example, supplier
choice is a variable that was first identified under the operations discipline. It is also a
decision variable which affects the environment and human rights area of concern in
CSR.
To ensure the dynamic model remains challenging and yet not too complex for learning
to transpire, decision identifier variables were kept to a minimum. In order to describe
the process but ensure clarity for the reader, all variables are tabled, but the causal
loop diagram is presented for the waste management area in the environment
variables only.
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4.2.2.9.1 Environment Variables
The United Nations Global Compact (2013) argues that the world today is facing
unique and daunting environmental challenges. These include climate change; an
emerging global crisis in water availability and water pollution; record loss of
biodiversity and long-term damage to ecosystems; pollution of the atmosphere; waste
production and disposal; impacts of chemicals use and toxic substance disposal;
damaged aquatic ecosystems; and deforestation and land degradation. As discussed
in Chapter 2, organisations are embracing environmental sustainability as a
management imperative. Sustainable development is inherent to a manufacturing
organisation’s existence. Variables chosen for the dynamic model in the environmental
area of concern encompass the lifecycle of a product — from raw material acquisition,
production, including energy and waste management, through to consumer use and
eventual disposal. The environment variables, their description and identifier are
presented in Appendix C.7. The causal loop diagram is represented in Figure 4.15. As
with the discipline variables identified in Step A, most of the variables are situation-type
variables. This means that given the decisions made and the conditions set, the
situation variables could have a range of possible answers. The benefit of a dynamic
model simulation is the ability to explore these situations by trying several different
decisions.
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42.2.9.2 Human Rights Variables
DeLaet (2006) argues that human rights remains one of the most challenging areas of
CSR strategy in organisations globally. More organisations are coming to realise their
legal, moral and/or commercial need to address human rights issues in their own
operations and activities. The UNGC (2013) argues that organisations are often
uncertain how to avoid complicity in human rights, abuse and where the boundaries of
their human rights responsibilities lie. While a majority of smartphone manufacturers do
not source or buy metals directly, human rights and labour standards issues and
supplier transparency are highly prominent in the sustainability reports of all top
smartphone companies analysed previously. The reason for concern differs from a
purely philanthropic perspective to acknowledgement of moral commitment. The
smartphone manufacturing industry is very concerned with the impact on their business
that poor practices at mining operations around the world has had, and as such, human
rights is included in the dynamic model. Choosing variables in the human rights area
for the dynamic model was a challenge. Human rights are a complex area. The human
rights variables are presented in Appendix C.8. The main decision areas surrounding
human rights in the manufacturing industry relate to the suppliers chosen, and as such,
the variable of the supplier of choice is the only human rights decision variable within
the dynamic model.

4.2.2.9.3 Labour Standard Variables
Labour standards are another major area of concern for smartphone manufacturing
companies. Labour standards can be seen as “human rights” in the workplace. Labour
standards are easier for businesses to tackle than human rights, because they
correspond with guidelines set by the International Labour Organisation (ILO 2010).
Labour standards cover a massive area of focus, including workers’ rights, workers’
compensation, forced and compulsory labour, child labour and discrimination (ILO
2010). Deciding which variables to choose for inclusion in the dynamic model was
challenging. The labour standards variables are presented Appendix C.9. The scope
and boundary of the research was kept in mind during this process.
4.2.2.9.4 Societal Variables
Societal concern is another major area of alarm for smartphone manufacturing
companies. Samsung (2009) argues that giving back to society enables organisations
to clearly understand community needs.
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Nokia (2009) argues that many industries — not only manufacturing — are seeing the
benefits and the necessity of bringing value to society through their everyday business
actions. Organisations tend to contribute to society through the use of donations or
through an investment of some kind. While the details of these two areas differ greatly
between countries and industries, the impact on business is similar, and as such,
determined the variables chosen for this area. Societal variables are presented in
Appendix C.10.

The management KPIs are strongly interrelated to the variables under the areas of
environment, human rights, labour standards and society concerns. Because this
strong interdependency existed, a KPI was required in the dynamic model to evaluate
an organisation’s CSR practices. A KPI named “green rating” was created in order to
represent a measure for the organisation’s commitment to a responsible and
sustainable future. In industry, the KPIs, profit, reputation, productivity and quality are
well-known, established indicators used to measure the performance of an
organisation. The area surrounding CSR, while having numerous individual measures,
does not yet have an established global evaluator. In this research, the “green rating”
KPI was created so that the students could have a measure to evaluate this area in the
dynamic model. The KPI green rating allowed students to see the interrelationships
and interdependencies of their decisions within energy and waste management on the
organisation as a whole.

Maani and Cavana (2007) argue that one of the advantages of the systems
methodology is that the causal loop modelling process allows for wider insights to be
revealed. Applying a systems approach allows the strong interrelationships that exist
between the key performance indicators of quality, reputation, productivity, green rating
and profit to become clearly visible. The management KPI causal loop diagram was
modified to add the KPI green rating. This is represented in Figure 4.16. The strong
interdependency between disciplines and CSR is represented in Figure 4.17.
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Figure 4.17 Management KPI causal loop diagram with organisation interdependencies
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The KPI green rating has strong interrelationships with the other KPIs and the
organisation as a whole. Green rating is a situation variable, as are the other KPIs. Its
interdependencies are described as follows:


Green rating – a measure of an organisation’s commitment to a responsible and
sustainable future. It was created so that the dynamic model could evaluate the
responsible and sustainable practices of the decisions made within the
organisation represented by the dynamic model.
Impacted by:
o

The total quality key performance indicator impacts green rating. The
amount of waste produced can depend on the amount of raw
material ordered and where that raw material is sourced.

o

The reputation key performance indicator impacts green rating. The
societal decisions of an organisation can affect word of mouth.

o

The productivity key performance indicator impacts green rating. The
efficiency of employees and the number of machines used affect the
energy and waste management of the factory.

o

The profit key performance indicator impacts green rating, because
the level of profit can lead to changes in decision making throughout
all levels of the organisation, which in turn could impact the green
rating of the organisation.

Impacts:
o

The reputation key performance indicator is impacted by green
rating. An organisation’s societal commitment can affect word of
mouth, and in turn, reputation.

o

The total quality key performance indicator is impacted by green
rating. An organisation’s commitment to employee training, energy
and waste management can affect the quality of production line in a
factory.

o

The productivity key performance indicator is impacted by green
rating. An organisation’s commitment to employee training, energy
and waste management can affect efficiencies within the factory.
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o

The profit key performance indicator is impacted by green rating.
Responsible and sustainable decisions within an organisation cost
money and affect the profit levels within an organisation.

The final step of the causal loop modelling process is to identify the interrelationships
between the CSR variables and the discipline variables, in order to have applied the
systems approach to the organisation overall. In doing so, an enormous amount of
interrelationships exist. Presenting the amount of interrelationships in a clear and
concise manner was important to achieve clarity for the reader, I have illustrated the
effect of applying a systems approach to responsible decision making . This involves
presenting a comparison of the effect of one decision variable on the variables
presented so far throughout this chapter.
4.2.2.10 Step D: Identify Responsible Decision Making Interrelationships
As described in Chapter 2, while quick-term profit maximisation way of thinking is
decreasing, and more organisations see the benefits of corporate responsibility and
sustainable activities, what remains is an understanding that there is no division. While
organisations today are not disputing the value or need for CSR decisions, they are
questioning whether they can afford to spend money in this area, confirming that cost is
a key driver of CSR actions in business. Undergraduate business education providers
need to understand and deliver an integrated cause-and-effect way of thinking to
ensure future leaders realise they cannot afford not to take CSR decisions into
account.
Aras and Crowther (2012) argue that in recent years, increasing numbers of
organisations have adopted broad-based strategies and policies to manage the
widening array of the risks, and in some cases, the opportunities, presented by world
challenges. Organisations that pursue CSR approaches can generate benefits from the
following:


cost savings through improved efficiencies



enhanced revenue as a result of related products, services and technologies



building corporate and brand reputation



improving employee and community health



creating sustainable societies and markets.
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Too often, CSR are only seen in regards to an impact on the environment and society.
The literature indicates that CSR also have organisational, ethical and significant
financial implications. Given the current profit maximisation via reducing costs
constitution of current economic activity, CSR can be seen as not integral to business
operations, due to their perceived expense. While profitability is necessary for survival,
a systems approach presents the discussion that all KPIs are necessary for survival
and all are of equal importance.
The variables impacted when choosing a supplier for raw materials are presented in
Appendix C.11. An offshore supplier who does not make any corporate responsibility or
sustainable decisions is compared with an onshore supplier that does. While cost is
used as the comparable measure, given its dominance in decision-making strategies,
the focus is on just how many corporate responsible and sustainable areas of an
organisation are impacted by one decision variable. Specifically, while responsible and
sustainable corporate decisions do cost an organisation, they can also result in
massive cost savings, and present innovative opportunities for new markets. The
extent to which this happens obviously depends on the level of engagement.
The overall result on the management KPIs by making the same decision is depicted in
Appendix C.12. Examples and statements supporting results from the annual reports of
the top six smartphone organisations have been included.

4.3 Summary
This chapter presents Modules 1 and 2 of the systems methodology. Module 1 justifies
the rationale for including certain discipline areas of responsible decision making in the
dynamic model being designed and developed. Module 1 presents the dynamic model
surroundings and the associated larger project in which the dynamic model will
operate. Module 2 identifies the type of discipline variables to include in the dynamic
model, along with the establishment of the interrelationships between the variables.
Finally, in this chapter, the impact of including CSR within the organisation as a whole
is presented.
This chapter presents the intricacies of including CSR in responsible decision making.
It argues that undergraduate business education providers cannot afford to ignore
these intricacies, and must take a systems approach to ensuring that business
graduates are aware of the interrelationships and interdependencies that so readily
exist.
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The systems approach presented in this chapter ensures that the design of the
dynamic model includes complex facets and options, but focuses the learner on a finite
set of relationships in order for them to appreciate in the intricacies.
The intricacies of all the interrelationships are difficult to describe in a table, and need
to be expressed in a way in which the practical interdependencies are apparent. With
this in mind, Chapter 5 presents the identified variables and their interrelationships and
interdependencies through the development of a dynamic model simulation based on
the variables and interrelationships presented in this chapter.
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Chapter 5 – Development
5.1 Introduction
Chapter 4 presented the first two modules for Stage 1 of the research implementation
framework. First, the discipline areas to be included in the dynamic model and their
associated variables are discovered. Second, the interrelationships and
interdependencies between the discipline variables are explored. Finally, the intricacy
of including CSR variables via a systems approach into the organisation as a whole is
presented. The complexities that existed between organisation disciplines were
highlighted during this process, recognising the importance of including CSR.
This chapter presents the remaining modules of Stage 1 and Modules 1, 2 and 3 of
Stage 2. The modules covered in this chapter are represented in Figure 5.1. At the
completion of Stage 1, the dynamic model designed in Chapter 4 is developed by the
researcher, using simulation computer software, and trialled by the lecturers involved in
the design. This chapter also presents the first three modules of Stage 2, which employ
a dynamic systems development methodology to apply a web-based user interface to
the dynamic model, in order for it to be utilised in a business higher education learning
environment. Finally in order to ensure the developed dynamic model and its results
are ‘correct’ for use, verification and validation takes place as part of the development
process.
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Figure 5.1 Modules covered in this chapter (highlighted)
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5.2 Stage 1: Dynamic Model Design and Development
As described in Chapter 3, in order to identify and portray the model’s dynamics, five
modules are followed in the systems methodology. The five modules are represented
in Figure 5.2. Modules 1 and 2 are completed in Chapter 4. This chapter presents
Modules 3, 4 and 5 of the systems methodology.

Module 1

• Problem structuring

Module 2

• Casual loop modelling

Module 3

• Dynamic modelling

Module 4

• Scenario planning and modelling

Module 5

• Implementation

Figure 5.2 Systems methodology modules covered in this chapter (highlighted) (adapted from Maani and
Cavana 2007)

5.2.1 Module 3: Dynamic Modelling
Maani and Cavana (2007) argue that a computer simulation aids in the understanding
of interrelationships. As discussed in Chapter 3, dynamic modelling involves
constructing a computer simulation based on the causal loop diagrams developed in
Module 2 of the systems methodology. Arias-Aranda (2007) argues that modern
computer equipment and software allows simulations to be built that emulate reality
with accuracy levels which are starting to boost training and education potential in
business management. During this module, the decision-making processes for the
identified variables in Module 2 are simulated through mathematical models that
analyse not only the direct relationship between the variables, but also how they
interact with the environment.
In a dynamic simulation the answer to the situation variables are unknown and depend
on the decisions of different factors. Arias-Aranda (2007) argues that because the
interdependencies between the variables are not fully known. Four requirements
should be taken into account when developing a dynamic simulation. First, the
requirement of a dynamic simulation implies that there is no one optimum solution. The
results in the simulation model depend on the decisions made by the team of
participating business students.
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There was no one answer; rather, there was the opportunity to experience numerous
solutions based on the dynamic relationships. Second, the requirement of a dynamic
simulation required the simulator not to judge the decisions made. Because the
simulation model did not have an optimum solution, there were no right or wrong
entries in the decision variables. The team of participating students considered what
decision to make in the simulation, based on how they wanted to manage their
smartphone organisation. The learning process took place as the dynamic of the
interrelationships were experienced and understood.
The third requirement of a dynamic simulation assumes that the process of interrelating
strategic, tactical and operational decisions is reproduced in detail, as in reality. The
variables and interrelationships identified in Chapter 4 enabled business students to
experience the dynamics in responsible decision making. Finally, the requirement of a
dynamic simulation, as identified Arias-Aranda (2007), is the condition that the
simulation should replicate sectors and products known and preferably used by the
students in order to avoid abstract environments in which there is no clear reference for
students. As presented in Chapter 4, the variables and interrelationships that surround
the simulation design replicated the smartphone manufacturing industry, a sector and
product well known to business students.
5.2.1.1 iThink Functions
As discussed in Chapter 3, the dynamic model was developed using the computer
software package iThink (Richmond 2001). Before explaining the dynamic model
development process, and to ensure clarify for the reader, the iThink functions are
explained. In order to develop the dynamic model, iThink (Richmond 2001) required the
use of specific functions. In order to understand the dynamics at work, the functions are
presented in Appendix D.1.
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5.2.1.2 iThink Sector Design
The first step in the development of the dynamic model is to create sectors. Sectors
represent the discipline areas (defined previously in Chapter 4), and surround the
areas of marketing, operations, human resources, accounting and finance. Due to the
amount of interdependencies amongst the disciplines, and the common thread of CSR
throughout, most discipline areas were broken down into smaller sectors for the model
to be clearly organised. The sectors included:


















production sector
human resources sector
operations and quality sector
transport sector
defect and returns sector
suppliers sector
global service index sector
finance sector
borrowing sector
marketing sector
bass diffusion sector
reputation sector
community initiatives sector
total CO2 sector
green rating sector
waste sector
water sector

Dividing the sectors allowed for the interrelationships and interdependencies to be
expressed in a way that was functionally and technically efficient, but also convenient
for documentation purposes and validity when communicating with other users. The
amount of interaction between the sectors was vast, as was expected in a systems
approach. A high-level view of the interactions between the sectors is illustrated in
Figure 5.3. The lines extending from the figures throughout this chapter indicate
connections to other sectors. As presented in Chapter 4, during causal loop diagram
modelling, every decision area, while represented independently, has a strong
relationship with other decision areas in an organisation. These relationships affect and
are affected by CSR variables, such as energy, waste and water, which in turn impact
all management key performance indicators.
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Key
Performance
Indicators

Profit
Productivity
Reputation
Quality

Corporate responsibility & Sustainability

Operations

Accounting & Finance

Human Resources

Management

Green rating

Marketing

Figure 5.3 Organisation interrelationships

5.2.1.3 iThink Sector Development
Developing each of the sectors required a modelling of the variables and their
interdependencies, as identified in the causal loop diagrams presented in Chapter 4.
Converting a causal loop diagram into iThink model sectors required expressing the
decision, condition and situation variables as iThink functions. The same
interrelationships can be established with the detail for each variable being
programmed into the function.
Determining the exact relationship detail in the dynamic model was challenging. In
defining exact relationships in the dynamic model, I had to ensure that the dynamics of
the relationships were being illustrated. As discussed in Chapter 4, while they needed
to be in a reality spectrum for the simulation outputs to be justified, the metrics used to
portray these dynamics were not the focus of this research.
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Given the complex interrelationships that exist in responsible decision making, and to
ensure clarity for the reader, this chapter continues to use marketing, operations, CSR,
and management key performance indicator areas of an organisation to illustrate the
overall process.
5.2.1.3.1 Marketing iThink Sector
The marketing sector variables and interdependencies are represented in Figure 5.4.
The marketing iThink sector appears visually similar to the causal loop diagram
presented in Chapter 4. At the points where the connector lines leave the border of the
sector, interrelationships with other areas of the organisation occur. The variables are
already described in Chapter 4, but to ensure clarity for the reader, only the key areas
where the models dynamics are illustrated are discussed here. The variables potential
adopters and total adoption were programmed as stock iThink functions, due to their
characteristic of accumulating values, in terms of the number of customers who could
potentially adopt a product and those that have already adopted the product. The
variable adoption rate is an action flow iThink function; because it drains potential
adopters and fills total adoption. The remaining variables were programmed as
different types of converters. Selling product price, ad1, ad2, ad3, ad4 and ad5 are
decision variables and required a user entry. The condition variables ‘total population’
and ‘contract rate’ are defined condition variables, as described in Chapter 4. As
discussed in Chapter 4, most of the variables are situation variables. Situation
variables mean that a range of possible answers exist, depending on the decisions
made and the conditions set. The benefit of a dynamic model simulation is the ability to
explore these situations by trying several different scenarios. With this in mind, the
condition by which the situation variable exists was programmed into the simulation.
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Figure 5.4 Marketing sector developed in iThink (Richmond 2001)

From the causal loop diagram presented in Chapter 4, the establishment of a
relationship between advertising expenditure and advertising effectiveness is apparent.
Calculating this exact relationship in the dynamic model was challenging. In
determining the relationship in the dynamic model, I had to ensure that the effect of the
relationship was demonstrated, and therefore used an iThink graphical function. This
graphical function is represented in Figure 5.5. The graphical function portrays the
dynamics between expenditure on advertising and advertising effectiveness. In the
dynamic model, business students could have advertising expenditure in a range of $0
to $2,000,000. The effectiveness rises in a linear fashion two points for every $200,000
spent.

Figure 5.5 Advertising effectiveness in iThink
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Advertising effectiveness directly impacts adoption from advertising through potential
adopters. Adoption from word of mouth is determined through the contact rate for those
adopting the product, taking into account the adoption fraction and the effect of
reputation. The adoption fraction is also determined via a graphical function expressing
the relationship between selling price and adoption rates. This relationship is
represented in Figure 5.6. The selling price of a product can range from $0 to $1,500.
The adoption fraction reduces slightly as the price increases, in order to express this
relationship.

Figure 5.6 Adoption fraction relationship

The adoption rate is then calculated from those adopting via advertising and word of
mouth. This total adoption result generates new orders in the operations sector, and it
is from here that interrelationships begin with the operations sector.
5.2.1.3.2 Operations iThink Sectors
Due to its complexity, the operations discipline was split into five sectors in the iThink
dynamic model. The operations and quality sectors are expanded in this chapter, and
the variables and interdependencies are represented in Figure 5.7. At the point where
the connector lines leave the border of the sector, interrelationships with other areas of
the organisation occur. Because the variables have already been described in Chapter
4, and to ensure clarity for the reader, the key areas where the models dynamics are
illustrated are discussed below.
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The operation sectors have many interrelationships and interdependencies, both
internally and with other areas of the organisation and environment. In developing the
dynamic model, it was important that the business student be able to experience as
many of these intricacies as possible. For this to occur, emphasis was placed on
delineating the different countries for supplier relationships, especially when making
offshore and onshore decisions and experiencing the impacts of these.

Initial demand for new orders arises from the adoption of a product. Where the raw
materials are sourced affects new orders and generates demand. As described in
Chapter 4, the simulation design operates in a manner that allows the user to order raw
materials from four groups of countries. The supplier new orders variables are decision
converters in iThink, and are accumulated into the stock. Each supplier has a
maximum 100,000 order limit. This was purposely built into the model to ensure that
students would engage in different learning scenarios by trying different countries to
see the effects on other variables in the model. The amount of raw material they
choose to order has direct interrelationships with the production and human resource
sectors. Decisions in these sectors include, for example, the number of machines to
operate in the factory and the pay rate for employees. While these are alluded to in the
causal loop diagram to show interdependencies, to reduce complexity they are not
described in detail here.
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Figure 5.7 Operations sector in iThink

.
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Once the user enters an amount for new suppliers, the amount received moves into
raw inventory, receiving a holding cost before being produced into a finished good. The
holding cost is a situation converter. During production, defects are taken into account
from two specific areas. Determining the amount of defects to apply presented a
challenge. To ensure the dynamics are illustrated, the relationship of supplies and
defects were based on the Global Services Index. First, defects from the supplier
depend on the country of choice, with a percentage of products ordered defective
ranging from 0.0015 per cent to 0.0025 per cent. Defects are also encountered from
employee overtime (0.0015%) and health and safety training requirements (0.0025%).
The decision was made during the development of the model to include overtime and
training into the defect rate to ensure the dynamics of the interdependencies between
operations and human resources could be explored by the business students.
Transportation from suppliers is also taken into account in the model, in line with the
causal loop diagram presented in Chapter 4. Transportation costs from off shore are
three times more expensive than onshore. Delay in receiving raw materials affects the
order fill rate, with the amount of time set to number of weeks, ranging from one to 3.5,
depending on where the countries are situated. Transportation of finished goods to the
customer was also included in transportation costs and occurs via road with a set price
per order.
The number of orders that can be completed has to take into account the amount
ordered from suppliers, the number of employees hired, the number of machines
available, the amount of overtime instigated and the amount already held in raw
inventory. Any orders that are received and not produced into finished goods are held
in raw inventory. Any excess orders that are produced are held in finished goods. While
a backlog of orders was programmed into the dynamic model, in order to take account
customer orders that are not fulfilled, it was not utilised in the dynamic model. Any
unfilled orders are cancelled. This decision was made so that the business students
could fully experience the cost of their decisions. Backlogs in the dynamic model create
unnecessary complications during the learning engagement. Cancelling unfulfilled
orders ensures those engaging with the simulation are very mindful of the decisions
being made. Returns from the customer are also taken into account in this sector.
Customer returns are based on a percentage range, from 0.033 per cent to 0.062 per
cent, dependant on the choice of supplier.
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5.2.1.3.3 Management KPI iThink Sectors
Chapter 4 presents the management KPIs profit, productivity, quality, reputation and
green rating as essential parts of a systems approach to responsible decision making.
The KPIs reflect the decisions made in the simulation, and have a cyclic effect on one
another, based on the interrelationships established in the model. Each KPI was
designed either to have its own sector or reside in the sector that has the most
influence in the iThink model. The development of each of the KPIs is outlined below.
5.2.1.3.3.1 Quality
Quality resides under the operations and quality sector, and is represented in Figure
5.7. The total quality KPI rating is compiled from evaluating the supplier choice, the
amount of returns from the customer, the amount of training in the organisation on
health and safety, ethics and sustainability, and finally, counselling offerings to
employees. Each of these areas was given a rating, with the overall quality
measurement for the organisation measured out of 10.

Supplier choice has the largest influence on the quality KPI, with values ranging from
zero to 3.5. The range takes into account either a single choice of supplier or a range
of suppliers chosen, with the differences accounted for by the Global Services Index.

Return from customers is expressed through a graphical function in iThink. While the
number of returns was based on choice of supplier and defect rate, the associated
quality measurement ranges from 1 through to a maximum of 4.5. This range is
represented in Figure 5.8.

Figure 5.8 Customer returns quality measurement
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In the dynamic model a purposeful decision was made to have business students
experience and engage in the dynamic relationships that occur between training
employees and the quality of a product being produced. In the dynamic model, the
amount of training in an organisation affects the quality KPI measurement. Training in
health and safety receives a score of 1, sustainability 0.5, ethics 0.25 and offering
employee counselling 0.25. Including these areas in the quality KPI measurement drew
attention to their importance and allowed the students to experiment and engage with
either one or several combined, to achieve their desired quality rating.
5.2.1.3.3.2 Reputation
Reputation resides under the marketing discipline, but is a separate sector in the
dynamic model. The reputation sector is represented in Figure 5.9. The reputation KPI
rating is compiled from supplier choice, corporate and social investments, community
donations and green rating. Each of these areas was given a rating, with the overall
reputation KPI measurement a percentage.

Figure 5.9 Reputation sector

Supplier choice has a large influence on the reputation KPI in the dynamic model.
Because supplier choice affects quality, it in turn affects reputation, with a range of
percentages, as per the Global Services Index. If the supplier is onshore only, extra
percentage ratings are added to the reputation KPI. This was purposeful in the design
of the dynamic model, so that business students could experience and engage in a
discussion around onshore and offshore suppliers of raw materials.
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Corporate and social investments, along with community donations, affect the
reputation KPI in a linear relationship, dependent on the amount. In the dynamic model
$20,000,000 is the maximum amount for investment and donations.
The green rating KPI, along with the allowance to offset emissions, also affect the
reputation KPI in the dynamic model. This was purposeful in the design of the dynamic
model, so that business students would experience and engage in discussions around
their energy and waste management choices.
5.2.1.3.3.3 Productivity
Productivity resides under the operations discipline, but is a separate sector in the
dynamic model. The productivity sector is represented in Figure 5.10. The productivity
KPI rating is compiled from employee productivity and machine throughput. Each of
these areas is given a rating, with the overall productivity KPI measurement a
percentage.

Figure 5.10 Productivity sector

Employee productivity is compiled from several variables in the human resource
discipline. These include employee training, counselling, wages and overtime. In order
to keep the dynamic model less complex, with the focus on the intricacies between the
interrelationships, the only decisions in regards to employees surround machine
operators only. All support and management costs are built into the simulation.

In the dynamic model, training decisions centre on three areas of health, safety and
ethics, which include aspects of antidiscrimination and sustainability practices. These
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three areas provide business students with the ability to experience and engage in
discussions around the effect of training on employee productivity.

Wages range from $0 through to $50 per hour in the dynamic model, and increase
productivity via a graphical iThink function. This is represented in Figure 5.11. This
linear relationship levels out when a certain wage is reached. This was purposeful in
the design of the dynamic model, so that business students could experience and
engage in discussions around monetary effects on productivity.

Figure 5.11 Employee productivity with wages per hour

Machine throughput was taken into account when calculating the productivity KPI
rating. This area of decision making allowed business students to experience and
engage in discussions around the relationship between equipment efficiency and
employee welfare. Machine throughput is represented in Figure 5.12. To ensure that
the intricacies of the interrelationships were experienced, machine output was based
on the average smartphone output of Nokia from the 2009 Nokia Sustainability Report
(Nokia 2009), with each machine performing most efficiently, with a maximum of five
machine operators.
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Figure 5.12 Machine throughput graphical function

5.2.1.3.3.4 Green Rating
Chapter 4 presents the management KPI green rating as a measure for the energy and
waste management strategies of the organisation modelled. Green rating resides in its
own sector in the dynamic model, as represented in Figure 5.13. CSR is not a separate
discipline under a systems approach, and as such, there are no other variables in this
sector. The green rating KPI rating is compiled from decisions that encompass the
whole organisation and include: use of energy efficient equipment, energy source
decisions (such as fossil fuel or green power), e-waste and hazardous waste
management strategies, and water and energy use. Each of these areas is given a
rating, with the overall green rating KPI measurement a percentage.

Figure 5.13 Green rating sector
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Energy management iThink sectors
Aras and Crowther (2012) argue that energy and waste management is an area that
has a potential impact on the environment and future resource availability. This area is
indeed complex. To enable business students to experience and engage in making
decisions surrounding these areas, fixed values used in this sector were derived from
Nokia’s 2009 Sustainability Report, with the decision variables kept to a minimum, as
presented in Chapter 4. The energy management sectors in the dynamic model are
represented in Figures 5.14 and 5.15. These sectors include energy savings, energy
consumption and total CO2. It is important to show all these sectors in detail, because
the main advantages of applying a systems approach can be seen in the vast number
of interrelationships that are established.
First, the top sector, ‘energy savings’, represents all the variables associated with the
implementation of energy savings in the simulation. This includes implementation of
solar panels for energy-saving equipment in the organisation. It also includes the
purchase of renewable green energy over fossil fuels and the ability to offset
emissions. Second, the lower left sector, ‘energy consumption’, represents traditional
fossil fuel energy used in the factory prior to any energy savings activities being taken
into account. Finally, the lower right sector, ‘total CO2’, represents the greenhouse
gases (GHG) emitted from the factory prior to any energy saving activities being taken
into account. The result of decisions made in these sectors has a direct impact on
organisation expense. With a systems approach applied, the numerous
interrelationships and interdependencies within and external to the sectors can be
experienced and discussed by business students engaging in the simulation. Energy
management connector arrows spread throughout many sectors. Focusing on this area
can allow business students to realise the possible cost savings and innovative product
developments that can occur.
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The energy management sectors can be diagrammatically expressed as follows:

Figure 5.14 Energy management sectors (1)
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Figure 5.15 Energy management sectors (2)
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For the interrelationships to be explicated shown, the breakdown of total energy
consumed in megajoules occurs in five main identifiable areas. Energy is utilised from
activities that occur in the factory, machines, packaging, transport and waste
processing. Energy prices are calculated with fossil fuels at 0.836 per megajoule, while
green power costs were based on the percentage purchased via a graphical iThink
function, as represented in Figure 5.16. The more green energy that is purchased, the
more expensive it is per kilowatt. This decision was purposely made, so that the
business students could experience and engage in discussions around the energy
source and its cost implications.

Figure 5.16 Green energy usage cost

Greenhouse gas (GHG) emissions and savings through energy management choices
are modelled in the simulation. This was a purposeful decision so that business
students could engage in and experience the effect of investing in energy-saving
equipment. GHG emissions are a complex area. In the dynamic model GHG emissions
are identified in the factory, machine usage, packaging, transport and waste processing
areas.
Waste management
The waste management sector is represented in Figure 5.17. Waste management is a
complex area. In the dynamic model waste is produced during production, and includes
recycling and reusing from defects, transportation, packaging and customer returns.
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Aras and Crowther (2012) argue that waste management is a massive expense for
organisations. It was a purposeful decision to keep the waste management functions to
a few key areas, so that business students could experience and engage in the
intricacies of this area in an organisation.

Figure 5.17 Waste management sector

Waste management costs were taken from Nokia’s 2009 Sustainability Report and the
Australian Government environment statistics (ABS 2012). The ability for business
students to engage in discussions around recycling, reusing, landfill and exporting of
waste was purposeful in design. Separating hazardous waste also allows discussions
to take place in regards to impacts on not only internal variables, but also external
environmental forces.
Profit
Profit resides under the finance sector in the dynamic model. The profit sector is
represented in Figure 5.18. The profit KPI is revenue less expenses. It is not a rating,
as are the other KPIs, but rather an actual figure. The dynamic model is purposely
designed this way so that business students can see the economic impact of their
decisions. Revenue is calculated from products sold to the customer, as per the
product’s selling price. Possible additional revenue is earned through exportation of
waste. Expenses include fixed and variable. Fixed expenses include factory and
machine costs.
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Variable expenses include: advertising, human resources (including machine
operators, support and management staff), transportation, defects, holding, raw
materials, waste processing (including both e-waste and hazardous), offsetting
emissions, counselling, training, energy (including both fossil fuels and green), waste
export permit, community donations, society investments, equipment for energy
savings, water and interest, if finances are borrowed.

Figure 5.18 Profit sector

The finance sector is extremely complicated, due to its many intricacies in all
disciplines. When applying a systems approach to the development of the finance
sector, it is important that the complex economic impacts do not outweigh the foci on
the other management KPIs. During the design of the finance sector, economic factors
were limited to profit and loss, liabilities, working capital and organisation assets. This
allowed the interrelationships of decisions to have a clear economic impact, so that the
effect could be discussed by business students.
This module outlines the development of the dynamic model, in particular, illustrating
the marketing, operations and management KPI sectors, and outlining many of the
CSR intricacies throughout. As discussed in Chapter 2, one of the many benefits of a
simulation is that the decisions described in the module can be made in a risk-free
environment.
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One of the main challenges in regards to experiential and interdisciplinary learning is to
create an environment where student learning moves beyond theory, and behaving in a
risk-free fashion becomes instinctive practice. Galea (2004) argues that a systems
approach enables opportunities to emerge in the classroom, and the creation of an
environment where theory blends seamlessly with practice unfolds. For this to occur, a
systems approach requires more than just a simulation. In order to generate integrated
thinking, an environment needs to be created that enhances the realism of the
simulation.

5.2.2 Module 4: Scenario Planning and Modelling
Scenario planning provides a framework in which to understand the forces driving
organisation decisions. Maani and Cavana (2007) argue that scenario planning
stimulates decision makers to consider various options and possibilities that they may
otherwise ignore. The simulation scenarios are designed around an evolution of timed
events, from the present to four years in the future. While the variables have been
identified and modelled, the scenario designs should assist the business students
engaging in the simulation to achieve a more realistic feel for the organisation they are
managing.
A variety of options exist for the design of scenarios surrounding a smartphone
manufacturing organisation. Because the simulation ran in a final-year capstone
subject, options were discussed with the coordinators of this subject. Scenario option
possibilities include having a plot run throughout the simulated experience. The
potential exists for the plot to have a main theme with a few variations or a multitude of
possible plots. Maani and Cavana (2007) agree that the most important part of
scenario planning is to think about the problem, with the most difficult part being the
ability to reduce a large number of potential scenarios to a few.
Chapter 4 presents the problem area concerned with keeping the simulation in
decision-making areas that business education students understand. This allows the
interrelationships and the effect of CSR in responsible decision making to be clearly
seen, experienced and understood. Chapter 4 also presents key themes around CSR
emerging from the sustainability reports of the top six smartphone suppliers. These
themes centred on several of the UN Global Compact Principles, in particular, the
areas of human rights, the environment and labour standards, along with society and
community impacts. Several decision variables in the simulation have obvious direct
correlations with these themes.
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For example, deciding to use renewable green energy would align with the
environment principles of the UN Global Compact. Other decision variables in the
simulation have an indirect correlation with these themes, and would require a scenario
to help create the alignment. For example, deciding to purchase raw materials from an
offshore supplier aligns with the human rights principles of the UN Global Compact, but
the alignment requires the use of a scenario to provide further explanation.
At this point, in order to understand the development of the scenarios, further
explanation is required in regards to the engagement with the simulation. Chapter 3
presents the engagement with the simulation occurring over a five-week period. The
flow of the weeks is represented in Table 5.1. Business students could log on at any
time during the week to make their decisions.
Table 5.1 UN Global Compact Principle areas delivered weekly

Week

UN Global Compact Principle

1

Introduction to simulation

2

Human rights

3

Labour standards

4

Environment

5

Society and community awareness

Each week represents a year of operation. At the start of each week, a new scenario
was presented. These scenarios are presented in Table 5.2. The scenarios surrounded
the UN Global Compact Principles of human rights, labour standards, the environment
and society. The principles were incorporated into a scenario that surrounds the
smartphone manufacturing industry. These scenarios represent future possibilities for
organisations, and enabled the business student engaging with the simulation to
consider options and assess the impact of choosing one decision over another.
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Table 5.2 Simulation scenarios

Scenario

UN Global
Compact
Principle

Theme of the scenario

Introducing the students to the simulated environment.

1

This introduction scenario informs the students that their team is
taking over the operations of a young smart phone company in a
competitive race for market leadership, against rival smartphone
companies by other class member teams. The students have the
unique opportunity to manage their company’s operations and
compare success with other teams in the class.

2

Human
Rights

Supplier choice (onshore and/or offshore)
It is the team’s first year after taking over the operations of the
phone company. The company is starting from a poor
performance. Consumer confidence and spending has been
restrained in the past year, both locally and domestically. A
refreshed strategy and a new product are on the agenda to
reposition the company to better meet the target consumer’s
needs.
The student’s goal this year is to improve key performance
indicators. Prior to the takeover the company had developed a
strong relationship with an established Australian supplier. The
CEO has requested that the students consider the advantages and
disadvantages of relocating the company’s supplier base offshore.
The students are required to make an off shoring decision ready
for the international release of the company’s major product next
year.
Offshore suppliers are categorised into four groups based on the
GSI index. The students will need to consider how your choice of
supplier affects your KPI’s and overall strategic goal.

Keep in mind the boards concern about the rising importance of
aligning operations and strategy with the 10 universally accepted
principles in the areas of human rights, labour standards,
environment and anti-corruption.

3

Labour
standards

Employee treatment (internal and external)
The teams are informed that research and design has been
working on several iterations of their product over the past year.
Customer feedback has been incorporated and they are ready to
expand business and do a major launch ‘Release 2’. The team
realise the launch requires a larger production and marketing
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effort.
Several suppliers worldwide have been in contact with the teams.
These suppliers’ prices are a lot cheaper than your current
Australian supplier but rumours have surfaced that these suppliers
use child labour when mining for the highly toxic mineral Coltan.
Coltan, short for Columbite-tantalite, is a metallic ore and currently
a vital component in the capacitors that control current flow in cell
phone circuit boards.
Additionally, the cost of machines has risen and, in order to handle
your future predicted increase in orders, teams are considering
offering overtime to workers. This comes at a time when the
accident incident rate is also on the increase in the factory. Teams
must discuss options and decide the best path forward, given your
current strategy.

4

Environment Environmental concerns
The teams are informed that their expansion and increase in
production has led to a greater amount of waste output, including
e-waste, hazardous waste and greenhouse gas emissions. The
CEO has identified reductions to waste management as being a
high priority, now that they are featured in the media due to their
advertising expenditure. Current practices pose a threat to the
company's reputation.
In light of both Australia’s commitment to the Kyoto Protocol and
evidence that the government is getting ready to introduce a
carbon tax, you have been hearing rumours of a possible 10 per
cent reduction in your greenhouse gas emissions required each
year. The exact details of the carbon tax have yet to be
announced.
Teams have not focused on waste management to date. Now, with
the government and your consumers both considering
environmental issues, teams must make this it a priority. However,
sustainability appears to be a necessity, rather than an option in
the industry, with consumers, competitors and the government
taking up the challenge. In light of this shift, teams must make
sustainable practices a strategic priority.
Teams must weigh up the cost of a waste management strategy
versus the possible penalties for noncompliance.

5

Society

Community awareness
Teams are informed that companies are becoming increasingly
aware that corporate social responsibility and sustainability is
integral to the way business is conducted. Corporate contribution
back to local communities is essential, and Australia is no
exception. The idea of a company as a global ‘corporate citizen’ is
reflected in the shift towards the imperative of social responsibility
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and the contribution that companies make to their local community.
Teams have been working on making decisions that affect
employees and the environment. The final decision round in the
simulation will focus on what, and how, teams want to contribute
back to the community.
Teams need to consider the way in which their company will
contribute. They must consider the decisions made to date as well
as your overall strategy.
Teams must weigh up the cost of either making a ‘hand-out’
(donation) or a ‘hand-up’ (initiative) versus the future strategy for
community support.
The teams are also informed that these decisions need to be made
at a time when your onshore supplier has collapsed amid concerns
of poor cost control and a weak corporate governance system. The
students must go elsewhere for supplies during this year. If they do
not have an established offshore supplier then they need to decide
where to receive the raw materials from.

With the scenarios developed, the simulation was then tested and trialled.
5.2.3 Module 5: Implementation
As presented in Chapter 3 the conceptual verification and computerised validation
processes take place in this module. The verification and validation process followed in
this research is presented in Figure 5.19. After development of the dynamic model is
complete and scenarios built, conceptual validation is required. Once the conceptual
model is verified by academics involved in the initial design, computerised validation
can occur by the researcher. Operational validation by industry and business students
is presented in Chapter 6.
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Operational Model
Validation (industry
representatives &
business students)
Computerised Model
Verification
(researcher)
Conceptual Model
Validation (academic
lecturers)
Figure 5.19 Verification and validation process

5.2.3.1 Conceptual Validation
As discussed in Chapter 3, conceptual validation determines that the theories and
assumptions underlying the dynamic model are correct. Conceptual validation also
ensures that the model’s structure and causal relationships are ‘reasonable’ for the
intended purpose of the model. An interim interface needed to be built in order for
conceptual validation to occur. The interim interface allowed the decision variables to
be entered and dynamic interrelationships experienced. A learning lab was established
with the academic lecturers who were originally involved in specifying variables during
Module 1 of Chapter 4 invited to validate the conceptual model.
The interim interface comprised of sliders, switches and balance slider functions, as
presented in Table 5.3.
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Table 5.3 iThink interface functions

iThink interface
function

Description

Representation

Slider

Sliders allow the user to drag the indicator to the required decision
point. In this representation the user is working out how many raw
materials to order from suppliers G4 offshore and Australia onshore.

Switches

Switches are used when there is a yes or no decision variable.
In this example, if the user wants the employees to undertake health
and safety training, they click the switch and the indicator turns green.

Balance sliders

The interface also makes use of balance sliders for decision variables.
In this example, the user chooses the percentage of renewable green
energy with the remaining being purchased from fossil fuels.
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Sargent (2013) argues that the primary validation techniques used for conceptual
validation are face validation, structured walkthroughs and traces. With the interim
interface built, the researcher conducted face validation by outlining the causal loop
diagrams and evaluating their interrelationships. Once completed, a structured
walkthrough with the academic lecturers took place. This required a formal explanation
of the model in detail, entering decisions and explaining interrelationship outputs. For
the academic lecturers to validate the conceptual model reporting tables were set up in
iThink that displayed the outcomes of the decision making. Tables report on situation
variable outputs. A table is shown in Figure 5.20, in which the simulation was run for
one time period, showing the effect in the marketing discipline of advertising
expenditure on other variables in the marketing sector.

Figure 5.20 Output results with advertising expenditure

Operations and energy management situation variables were also analysed. Supplier
and factory energy outputs are presented in Figures 5.21 and 5.22.
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Figure 5.21 output results with supplies ordered

Figure 5.22 Output results with energy used

Feedback from the structured walkthrough was overall very positive. Interdependencies
were clearly visible, table results confirmed. Comments received from the academic
lecturers during the structured walkthrough validation are presented in Appendix D.2.
Questions with corresponding answers that arose during the conceptual validation
process are included in Appendix D.3.
During the academic conceptual validation it was observed that the interface and
reporting mechanisms were not overly user-friendly and would not be conducive for a
learning environment in which to achieve the research outcomes. This confirmed the
need for Stage 2 of the research implementation framework, which incorporates the
implementation of a web-based user interface for the developed iThink dynamic model.
5.2.3.2 Computerised Model Verification
Prior to Stage 2 being undertaken, computerised model verification had to occur to
ensure the computer programming for the dynamic model is correct.
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This type of verification would ensure a smooth transition of the computer programming
code to a web-based software environment. Sargent (2013) argues simulation
languages are easier to verify as they have fewer errors in their code than general
purpose computer languages. As a special simulation language, iThink, is used to
develop the dynamic model few errors are expected during computerised model
verification. Computer model verification in this research is concerned with ensuring
that an error-free simulation language has been used and that the model has been
programmed correctly. Structured walkthroughs are used as a static technique to
ensure than an error-free simulation language is used and programmed correctly. This
occurs by the researcher completing a review of the computer code by explaining the
code line by line to a peer determining the code’s correctness. An example of the code
for the variable ‘number of orders calculation’ is presented in Appendix D.4.
Once a structured walkthrough of the programming code is successfully completed
dynamic testing then occurs with the computer program. Dynamic testing requires the
computer program to be executed under different conditions and the values obtained
used to determine whether the computer program and its implementations are correct
(Sargent 2013). The need to ensure that the computer program and its implementation
are correct is indeed a challenging task. Presenting the dynamic testing process is
another challenge. While the process is completed under different conditions, to ensure
clarity for the reader, only the supplier conditions tested are illustrated as an example.
The supplier sector is dynamically tested in this module using a range of parameters to
determine valid result values as seen in Appendix D.5.
Once the computerised validation is complete the programming code is able to be
imported into a web-based software environment during Stage 2.

5.3 Stage 2: Dynamic Systems Development Method
Experientially based learning approaches excite the imagination and stimulate learners’
emotions. Kolb and Fry (1975), and more recently, Poisson-de Haro (2012), argue that
while simulations promote positive change as actions and results are observed, the
process that the learner goes through during the engagement is just as important as
the content. During a simulation experience, the learning cycle of an individual includes
conceptualisation, experimentation and reflection. Conceptualisation is the cognitive or
academic learning that takes place when the student is introduced to theories about
why things happen as they do.
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Conceptualisation will take place throughout the simulation as theories are explained
during scenarios’ presentation. Conceptualisation will also take place during the
laboratory sessions, where facilitators will engage in open discussions with teams
about any questions they have. This may open up in a group discussion, encouraging
the intricacies of responsible decision making. Experimentation is part of the learning
cycle, where we learn by doing. Simulations compress experimentation time and
thereby shorten the learning cycle. Reflection requires one to pause and think through
their experiments and engage with their feelings on results and facts. Maani and
Cavana (2007) argue that reflection is the most neglected area of the learning cycle,
and that too often emotions are ignored over hard data. To ensure the simulation
learning cycle was taken into account, a dynamic systems development model was
used for the design of the simulations web-based user interface.
A dynamic systems development method (DSDM) was used as the software
development method that would enable the application of a web-based user interface
for the developed dynamic model. DSDM is an iterative and incremental approach that
embraces principles of agile development. An agile development approach is
important, because agility ensures that the web-based user interface is tested
frequently. This allowed uncertainties or queries to be handled immediately and
ensured the development process went smoothly and efficiently. Four modules were
followed under the DSDM. These modules are represented in Figure 5.23. First,
Module 1: Feasibility involved analysing and identifying interactive user-friendly
interface software packages that would enable the developed iThink dynamic model to
be imported. This was critical because the variables and their interrelationships and
interdependencies were already established. Second, Module 2: Functional model /
iteration involved identifying the main functions in the user interface in order to
incorporate scenarios identified in Module 4 of Stage 1. Next, Module 3: Design and
build / iteration involved designing and building the user interface taking into account
the learning cycle areas of conceptualisation, experimentation and reflecting. Finally,
Module 4: Validation/Implementation involved validating the results with industry
representatives and trailing the web-based simulation with industry students in a
business higher education environment. Modules 1, 2 and 3 are presented in this
chapter, with Module 4 presented in Chapter 6.
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Module 1

Module 2

•Functional
model /
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•Feasibility

•Design and
build / iteration

•Validation /
Implementation

Figure 5.23 Model of the DSDM software development process (DSDM 2014)

5.3.1 Module 1: Feasibility
Feasibility involved identifying a web-based software package that would be able to
import the developed iThink dynamic model completed in Stage 1. The identified
software package also had to allow for an interactive user-friendly interface to be
designed, developed and distributed over the Internet. FORIO Simulate was chosen
over several other software packages to achieve this task. FORIO Simulate is owned
by Forio Online Simulations, which supply simulation software worldwide. FORIO
Simulate is able to import all of the iThink dynamic model interrelationships and
interdependencies, and all variables, situations, conditions and array structures are
able to be converted into Forio programming language. Its user interface designer
allows visuals and interactivity to be created which do not require another programming
language to be used and learned. It also allows for numerous users of the simulation,
and supplies a hosting and support service option. The hosting option allowed the data
saved in the simulation to be stored in a central repository. With the software chosen,
the next step was to design the functions in which the simulation would operate.
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5.3.2 Module 2: Functional Model / Iteration
Stage 1 defined the variables, interrelationships, interdependencies and scenario
themes for the dynamic model. In designing a user interface for the dynamic model, the
way that the business students interacted with the simulation had to be considered.
Chapter 3 presents simulation engagement occurring in what is defined as a ‘learning
lab’. Learning labs or specific classrooms/teams were set up so that the users of the
simulation could experiment and ‘see’ the consequences of their decisions, allowing
them to find inconsistencies and discover consequences. Simulation engagement also
occurs in a gaming-type environment, which encourages users to compete and make
decisions that ‘beat’ other players. Maani and Cavana (2007) argue that the
competitive nature of management games often encourages aggressive and
individualistic behaviour with very little regard for team learning and no time to gain
deeper insights or discovery. On the other hand, Heylighen et al. (2012) argue that the
gaming user experience can encourage and motivate by increasing focus and
commitment, while minimising distraction and hesitation. While the learning lab and
gaming concepts are not new in industry, in business higher education they are an
area of little research. A systems approach requires fresh and lateral thinking. Both the
learning lab and gaming environments were utilised in the design of the web-based
user interface.
For CSR to be included in responsible decision making, the web-based user interface
needed to be designed to allow the intricacies experienced during decision making to
be fully realised, expanding mental models in the process. Mental models are thought
processes in regards to how something works (Forrester 1994). Maani and Cavana
(2007) argue that mental models are formed by family, school, culture, religion,
profession and social norms. People organise knowledge into structured, meaningful
patterns via their mental models, which are then stored in memory, enabling people to
process information and function. Rouse and Morris (1986) argue that modifying
mental models is not an easy task. Maani and Cavana (2007) argue that mental
models cannot be modified or expanded by information alone. Mental models must
experience new realities first hand and see the implications. Learning labs play a major
part in expanding mental models.
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In a systems approach it is important that business students have the time to sit,
conceptualise, experiment, test, learn and reflect. The learning lab has to be in a
neutral setting and be considered a ‘safe’ space for the participants to create a shared
understanding of the complex interrelationships and interdependencies that exist in
responsible decision making. Chapter 3 presents the learning laboratory environment
that took place during tutorial laboratory time. This was the allocated time that the
students had for the subject of which the simulation is a part, and so is convenient for
them. The learning laboratory environment was neutral and non-threatening. The
emphasis in each of the laboratories was on learning. This meant that, as discussed in
Chapter 3, the simulation decisions or final KPI results were not considered part of the
assessment for the final-year capstone subject or included in this research. The
hierarchy of the laboratory was equal, and was conducted as a facilitated session. The
response time of the results in the simulation was immediate, which meant that the
feedback cycle was short and the learning rapid.
Deciding on a run time for the simulation was challenging. I considered whether or not
to have the simulation run 24x7 to create the most realistic environment as possible.
While being more realistic in regards to delayed decision-making feedback, a 24x7
model would have required the students to log on throughout the week, and would
have made the learning cycle time longer. Therefore, this was not the approach taken
for this research, but could be an alternative for future research in this area. As
presented in Stage 1, it was decided that each week would represent a year in
operation for the simulated smartphone organisation.
During Stage 1 the decision variables were kept to a minimum, and the
interrelationships and interdependencies exposed during experimentation remained
vast. This meant that there would be a great deal of engagement required. In order to
ensure the learning cycle had time to take place, the decision variables were gradually
introduced each week, as per the scenarios presented in Stage 1, to scaffold the
learning process. The decision variables and their timeframe are presented in
Appendix D.6. The scaffolding of decision variables each week allowed time for
students to engage with the simulation and experience the interrelationships and
interdependencies as they gained in complexity without tight time constraints.
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Kriz (2010) argues that if this type of learning can occur, learners do not acquire one
objective reality, but rather, become more able to align their world with and/or
challenge existing mental models. Mann et al. (2011) argue that students should
perform well in a simulated experience if they are about to enter the workforce. Kriz
(2010) and Maani and Cavana (2007) oppose this view, arguing that the pressure of
having to find a right answer does not give them a chance to experiment and learn.
Spedding and Chi (2006) support competition during an interactive learning but
recognise that it can pre-empt behaviours for decision making. Aligning with this
argument, the business students could have as many attempts as they liked in the
week to make their decisions. Each time they made a decision they were experiencing
the interrelationships and interdependencies. They were experimenting and they were
learning. Mann et al. (2011) argue that in ‘real life’ one cannot have several attempts or
back track. Kriz (2010), on the other hand, argues that putting a limit on attempts
restricts their learning potential and reduces cognition. Due to the systems approach
taken in this research and the desire to create an interactive, dynamic and risk free
environment I agreed more the arguments by Kriz (2010) in designing how the students
would interface with the simulation. There are no right or wrong answers in the
simulation. At the end of the five-week engagement, there were a range of results, with
businesses being operated in many different ways. It was safe to make mistakes during
decision making and these mistakes were seen as opportunities for learning. It was
important the students saw the consequences of their actions first hand. There was no
‘right’ or ‘wrong’ way to conduct the simulated organisation, and the facilitators of the
learning labs were directed explicitly not to convince or attempt to teach anyone or
force their preconceived views on others. The facilitators were there to help the
students understand the intricacies.
The application of a systems approach requires a learning lab environment where
experiments can be approached without reality being a concern. Heylighen et al.
(2012) argue that competition is a part of life, and the age group that this research
targets enjoys the gaming environment and needs to be kept interested and have a
reason to engage, focus and participate. To create this type of environment, a leader
board was designed in the simulation. Determining how best to structure and integrate
the leader board was indeed challenging. While I have previously argued that one KPI
does not outweigh another in the simulation, the KPI profit was chosen as the measure
for the leader board and updated at the start of each week.
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The business students entering the simulation had been traditionally educated with a
silo focus, with profit being their prime concern for business success. The KPI profit
initially created the most motivation. The leader board assisted in demonstrating that all
decisions are highly interrelated and all impact profit. Applying this part of a gaming
simulation environment invited the application of problem-solving strategies for
consequences to be even more apparent.

5.3.3 Module 3: Design and Build Iteration
Felder and Silverman (1996), Maani and Cavana (2007) and Akiki (2015) observe that
the design and construction of a web-based user interface must ensure content,
learning experience and style along with feedback. These are essential factors for
learning in simulations. Developing the layout of the web-based user interface was
challenging. The vast amount of interrelationships and interdependencies needed to be
displayed in a manner where complexity could be experienced with simple navigation.
Navigation around the user interface required consistency, and the colours needed to
align with those of the Faculty of Commerce at University of Wollongong.
A user interface that surrounds six modules was decided on. First was the home page
of the simulation, which includes a menu system so that students can access different
functions once they are logged in. Second, a round schedule module takes students to
the scenario for the year in which they are engaging. These scenarios correspond to
the scenarios developed earlier in this chapter. Next, a decision module is presented,
which is where most of the time is spent in the simulation. This is the interactive
decision platform where all of the variables identified in Chapter 4 are presented. A
participant’s guide module is also offered, providing a tutorial for the students. Also, a
scoreboard module summarises the KPIs for the team and displays the position of all
the teams on the leader board. Finally, a team chat module allows the team members
to chat online. During the design and build iteration the name ‘Interactive Dynamic
Learning Environment’ (IDLE) was given to the simulation. To ensure consistency, the
simulation is referred to as IDLE from this point onwards.
5.3.3.1 Logon Screen
IDLE contains a team register and logon screen to enable entry into the simulation for
team-based decisions and learning. The logon screen is represented in Figure 5.24.
Each team receives a logon. Each team logon is unique, so students access their own
smartphone organisations data and settings.
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The simulation engine stores data separately, so teams could make decisions and
operate their smartphone organisation without affecting other teams.

Figure 5.24 Logon screen for simulation

5.3.3.2 Main Menu Module
A main menu dashboard provides students with quick access to any messages that
pertain to the particular week of engagement. The main menu is represented in Figure
5.25. The latest management KPI results are displayed in text, and also in a graphical
format for the visual learners. The leader board is displayed with team numbers, rather
than individual names for confidentiality reasons.
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Figure 5.25 Main menu

5.3.3.3 Round Schedule Module
The round schedule module provides the users access to each of the scenarios
developed in this chapter. The round schedule module is represented in Figure 5.26.
The corresponding UN Global Compact theme is highlighted to the right of the
scenario, assisting students to make the link between the decisions they are about to
make with the business environment they are operating in. Not all scenarios are
displayed at once. The scenarios were released each week with the decision variables.
The IDLE user interface was designed this way to keep it realistic. In reality, we do not
always know future scenarios, and this design allows the student to make decisions
focusing on the current business environment and possible future conditions without
knowing exactly what is going to occur.

192

Figure 5.26 Round schedule module

5.3.3.4 Decision Module
Deciding on the best way to format the user interface for the decision module was
challenging. A lot of time was spent storyboarding various formats and alternatives.
While wanting students to engage with each of the decision variables in each of the
disciplines, the interaction between the results was nevertheless of prime importance.
The interrelationships had to be visible for the interdependences of responsible
decision making to be clearly seen, engaging and well understood. The most
appropriate format was a main decision platform with the disciplines as the tab
headings. The variables that are directly impacted by the decision entered are located
on that screen, with a productivity results screen built in, for the students to see more
information should they require it. The decision module is represented in Figure 5.27.
The interactive decision platform contains tabs in the areas of marketing, suppliers,
production and operations, human resources, finance, CSR, productivity results and a
save option. In each of the tabs are decision variables, as identified in Chapter 4.
Students enter their decisions with the interrelationships calculations presented in this
chapter working behind the scenes to display the result.

193

Figure 5.27 Decision module platform

Students move through the discipline tabs, making decisions and seeing the impact of
their decisions. The KPIs are constantly visible on all tabs, and the variables that are
impacted most by a decision are prominently displayed in the ‘impacts’ area of the
screen. Students can move back and forth between tabs as necessary in a system
approach, and as required, due to the explicit nature of the interrelationships and
interdependencies. Once a decision is entered in the decision box, the output impacts
are immediately displayed, with the resulting KPIs also immediately affected.
As the students work through the scenarios, they begin to see the interrelationships. I
chose some of the decision screens to illustrate the user interface decision module
design. The suppliers, sustainability and community initiatives decision screens are
represented in Figures 5.28, 5.29 and 5.30.
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Figure 5.28 Supplier decision screen

Figure 5.29 Energy and waste management decision screen
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Figure 5.30 Community initiatives screen

5.3.3.5 Idle Participants Guide Module
The IDLE participants guide module allows students access to a tutorial on how to use
the simulation. An IDLE players’ guide was developed and made available for the
students, and a quick online module was also added to the simulation for access at any
time. The IDLE participants guide module is represented in Figure 5.31. The hard copy
was developed specifically with an area called ‘The Thinking Space’. The thinking
space contains blank pages which the students utilise to write down the decision they
made and their justification for it. A section of the IDLE players’ guide can be found in
Appendix E.5.
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Figure 5.30 IDLE participants guide module

5.3.3.6 Scoreboard Module
The scoreboard module allows students to see their overall KPI results and the leader
board as per the year of engagement. The scoreboard screen is represented in Figure
5.32.

Figure 5.32 Scoreboard
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5.3.3.7 Team Chat Module
The team chat module allows the team members to chat online. The team chat module
is represented in Figure 5.33. The team chat function is made available because team
members may be playing the simulation at different locations due to its web presence.
The ability for team members to discuss decisions was crucial, and an avenue for that
was made available.

Figure 5.33 Team chat module

5.4 Summary
This chapter presents the remaining modules of Stage 1 and Modules 1, 2 and 3 of
Stage 2. At the completion of Stage 1, the dynamic model designed in Chapter 4 is
developed, using simulation computer software and conceptually validated by
academic lecturers. Prior to Stage 2 of the research framework, computerised
verification occurs assuring that the computer programming and implementation of the
conceptual dynamic model were correct. This chapter also presents the first three
modules of Stage 2, which employ a dynamic systems development methodology to
apply a web-based user interface to the dynamic model so that it can be utilised in a
business higher education learning environment.
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This chapter presents the intricacies of applying a systems approach to the
development of a simulation that enables responsible decision making in
undergraduate business education. This chapter argues that while keeping the exact
metric detail of the interrelationships between the variables as accurate as possible,
demonstrating the effect and dynamics in the complexity of the relationship takes a
higher priority during simulation engagement. This chapter presents purposely built-in
scenarios in the simulation to ensure students engage in different learning
circumstances by trying different options to fully experience the effect on other
variables in the model.
This chapter presents the design and development of a web-based user interface that
allows the simulation to be easily accessed in a business higher education
environment. While a learning lab facilitates simulation learning in a risk-free
environment, employing a gaming component in the user interface provides a
motivation for participation and focus. The final two modules of Stage 2 require
operational validation and implementation of the simulation. With this in mind, Chapter
6 presents the validation of IDLE by industry and business students before
implementation in a final-year business capstone subject.
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Chapter 6 – Validation and
Implementation
6.1 Introduction
Chapter 5 presented the intricacies of applying a systems approach to the development
of a dynamic model. The result was the creation of a web-based computer simulation
that enables CSR decisions to be included in responsible decision making. First, the
dynamic model was developed using simulation computer software. Second, the
conceptual model was validated by academic lecturers involved in the design in order
to ensure that the theories and assumptions underlying the dynamic model were
correct. The model’s computer programming code was verified assuring that the
computer simulation programming and implementation of the conceptual dynamic
model was correct. Third, the chapter explained the design of purposely inbuilt
simulation scenarios for greater business student engagement. Next, Chapter 5
presents the design and development of a web-based user interface that allows the
simulation to be accessed in a business higher education environment. Finally, the title
‘Interactive Dynamic Learning Environment’ (IDLE) was applied to the web-based
computer simulation in preparation for operational validation prior to implementation.
This chapter presents Modules 4 and 5 of Stage 2. The modules covered in this
chapter are represented in Figure 6.1. First, the operation validation process
implemented in this research is described. This chapter presents the operational
validation of IDLE ensuring that the output behaviour of the dynamic model has a
satisfactory range of accuracy for the intended purpose. Operational validation occurs
with industry representatives and business students. Industry representatives from
manufacturing companies validate the developed dynamic relationships, in particular
focusing on the management KPIs to ensure a realistic environment is modelled.
Business students engage in the web-based simulation in a learning lab environment,
in particular focusing on ease of use and engagement. Finally, this chapter presents
the implementation of IDLE in a business higher education environment.
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Figure 6.1 Modules covered within this chapter (highlighted)

6.2 Module 2.4 Validation
Chapter 5 presents the dynamic systems development methodology (DSDM) for the
design and development of a web-based user interface for the simulation. While testing
is integrated throughout each module of the DSDM, due to the rapid development
timeframe, final user operational validation is desirable prior to implementation. As
presented in Chapter 3, the verification and validation process is represented in Figure
6.2. Chapter 5 presents the conceptual validation and computerised verification. This
module presents the operational validation of IDLE.
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Figure 6.2 Validation and verification process

As discussed in Chapter 3, Sargent (2013) argues that there is a much greater
likelihood that others will accept the model as valid and results ‘correct’ if independent
validation takes place. Deciding on whom to conduct independent validation is
challenging. Business students are likely candidates, given that IDLE is to be used in a
higher business education learning environment. However, for business students to
accept the output results of the simulation, validation of interdependencies and
dynamics is required by industry representatives. First, semi-structured interviews take
place with the managing directors of three small to medium manufacturing companies.
The interviews examine the practical issues associated with decision making, to ensure
IDLE is correctly covering key decision-making dynamics within the industry. Second,
this module observes business students engaging with IDLE in a learning lab
environment. The observation examines the level of engagement, ease of use and
overall interaction with IDLE. Finally, the students provide feedback, which is
incorporated into IDLE prior to implementation.

6.2.1 Industry Representative Validation
As presented in Chapter 3, industry representative validation consists of semistructured interviews with the managing directors of three small to medium Australian
manufacturing companies. The industries represent the areas of communications,
mechanics and construction.
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It turned out an opportune time to talk with the companies about their decision-making
priorities and experiences because all three companies have made or were in the
process of making operational transitions offshore. Comparisons were used as the
operational validation techniques, which compare simulation behaviour to another
model output behaviour (Sargent 2013). First, the company’s overall management
measures are discussed and compared with IDLE. Second, the integration of CSR
within the companies are discussed and compared with IDLE. Finally, the scenarios on
which IDLE depends are discussed and compared with IDLE in order to get feedback
and ensure realism.
As discussed in Chapter 4, IDLE presents five KPIs: profit, productivity, quality,
reputation and green rating. IDLE treats all KPIs with equal importance. While all three
companies agreed with the KPIs identified in IDLE, they differed on their opinion of the
importance of each. The company KPI importance is represented in Table 6.1. Profit
and reputation were identified as the most common KPIs by Company A and B, with
equal importance given to both, because they recognised that these two KPIs are
highly interrelated. Company A and B argued that reputation affects profit more than
any other variable. While Company C agreed with profit and reputation being important,
they took a more holistic view, arguing that “if you do everything else right, then profit
will take care of itself – all KPIs go hand in hand”. Company C saw quality and
productivity as equally important to their success.
Table 6.1 Company KPI importance table

Company

Most
important
KPI

Area that most
affects decision
making

Supplier strategy

Company A

Profit

Cost implications

Offshore manufacturing with a
management team onshore to keep
local presence appearance

Company B

Reputation

Quality implications

Onshore manufacturing; offshore
supplies

Company C

All KPIs

Employee implications

Onshore manufacturing; onshore
supplies

Quality and productivity were rated by all three companies as highly important KPIs
which are inexplicitly linked. Company A’s decision to move all operations offshore was
based mainly on a reduction in manufacturing costs.
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At the start, quality and productivity remained stable, but when the onshore
management team was removed quality and productivity declined, which in turn quickly
reduced profitability. Company A confirmed the strong relationship between quality,
productivity and profit. Company B and C showed similar inclinations, but focused
productivity measurements on employee motivation and teamwork effect, rather than
the impact of direct management, arguing that productivity mediates the link between
quality and profitability. While the companies differ slightly in their experience, all
agreed on the strong interrelationship between the KPIs.
Within IDLE, the green rating KPI is designed to measure the simulated organisations
energy and waste management strategies. While the companies were not familiar with
the term “green rating”, after explaining its definition and use within IDLE, they happily
discussed their implementation of CSR decision-making strategies. None of the three
companies had an overall management measure for these decisions within their
business. Instead, all three companies attributed good reputation measures with both
CSR actions. Company A specifically mentioned when moving offshore, how important
working with the unions is when organising redundancies. This had a positive effect on
their reputation in the Australian business environment. Having to improve their quality
and productivity after going offshore also had an impact on reputation, and in turn,
sales and profitability. Company B and C also confirmed they do all they can in terms
of CSR to achieve good reputation, increase sales and increase profits in the long
term.
While Company A adhered to CSR as a minimal requirement to satisfy customer
expectations and demands, Company B and C indicated that they go above and
beyond what is required. Company B indicated that “we do it for our own benefit
because we like to do the right thing”. Company B also indicated that recycling is a high
priority in manufacturing with minimal wastage having the potential to reduce costs.
When asked if corporate responsibility decisions affect other KPIs, they all agreed, but
mostly favoured the impact on reputation and productivity. When asked if sustainability
decisions affected other KPIs, they were more hesitant in their answers. Company C
observed that this hesitation is mostly because measuring their energy and waste
management decisions is difficult and they do not have systems in place to record a lot
of what they do. Company C indicated this was more due to their size and inability to
spend money to record this data.
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When asked if they thought their actions in this area were affecting more areas of their
business than they realised, they agreed.
Upon reviewing the manufacturing companies KPIs, all agreed that IDLE presents the
most prominent overall evaluation measures and dynamics within the manufacturing
sector. What the companies specifically viewed as direct impacts to each KPI is
represented in Table 6.2. While all three companies are in the manufacturing industry,
each had different drivers. As discussed in Chapter 4, IDLE is designed to emphasise
the dynamics between the decision areas of an organisation; IDLE’s focus is not to
apply exact measurements to the interrelationships that exist within responsible
decision making. Interviewing the three companies and understanding their different
perspectives validates this decision. Other KPIs that arose during discussions were
customer service and procurement results. After a review of the dynamic model, it was
decided to keep IDLE with five KPIs so as to not increase complexity for business
student learning.
Table 6.2 Company KPI interrelationships

KPI

Impacted by

Profit

Reputation, quality and productivity

A

Reputation, quality, innovation, product and customer service

B

Everything we do

C

Employee wages

A

Government legislation & employee motivation

B

All especially employee skill

C

Reputation

A

Productivity

B

All especially productivity

C

Productivity

Quality

Reputation

Company

Quality and CSR

A&B

All especially productivity
Green Rating

C

Profit, reputation and legislation
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A, B & C

In order to ensure IDLE is as realistic as possible with the correct dynamics being
presented, the designed scenarios are discussed with all three manufacturing
companies. Chapter 5 presents the IDLE scenarios being designed around the UN
Global Compact (UNGC 2012) principles.
It is interesting to note that while all three companies were not aware of the UNGC,
upon further discussion all three companies stated that they unknowingly adhered to
many of the UNGC principles. This is a potential area of further research beyond the
scope and boundary of this thesis. All three companies unknowingly adhered to the
human rights and labour standards principles of the UNGC. Company A ensured that
all offshore workers were treated with respect and had good working conditions,
providing above award wages. Company B had a slightly different strategy and
preferred to manufacture in Australia, but received all supplies from offshore. In doing
so, Company B only dealt with reputable offshore suppliers who adhered to human
rights, labour standards and environmental legislation. It could be argued that the
legislation in some offshore countries is minimal compared to Australia’s, but
nevertheless, the focus on ensuring the legislation was enforced confirmed the
principles importance within their responsible decision making. Company C had a
strong focus on labour standards, ensuring occupational health and safety
requirements were always maintained.
All three companies validated the scenarios used in IDLE, confirming the importance
and the dynamics of the UNGC principles in day-to-day organisation decision making
decisions. Examples of the companies experiencing the IDLE scenarios 2, 3 and 4 are
represented in Table 6.3. Each of the companies’ everyday experiences was different,
depending on the decisions they made. Being able to try all these options in IDLE
allows business students to experience the outcomes and engage in the dynamics
before entering industry. All three companies expressed their delight in IDLE being
delivered in undergraduate higher education.
Table 6.3 IDLE scenario company validation

Scenario

Scenario focus

Company example

Scenario 2

Human rights /
supplier choice

Company A: In 2004, we set up a wholly owned foreign
enterprise in China. We had tried sourcing from India; however,
it is much cheaper in China and the quality much better.
Company B: We used to source locally within Australia;
however, there were rumours that one of our suppliers of whom
we were their largest customer were going to shut down. We
performed pricing comparisons between different companies
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and obtained samples and moved offshore from then onwards.
Company C: Our customers are mainly in Australia and NZ.
Word of mouth, demand and recommendation keep us
onshore.
Scenario 3

Labour
standards /
employee
treatment

Company A: In China, the employees are money driven. Their
families are usually elsewhere and they are only there to work.
The factory in China is fully air-conditioned and we pay above
the award.
Company B: Factory work is quite mundane and we only have
two females working in the factory; however, in our electronics
department it is the other way around, with more females than
males. What you pay your staff is important. However, we try to
avoid overtime to reduce costs.
Company C: I’m a people person and believe in teamwork. If
you’ve got a good team all working together I think you are
halfway there.

Scenario 4

Environment

Company A: We do what we need to do as per customer
tendering requirements. We are very clean in terms of our
product sheet metal and electronic components. OHS
standards which we have to comply with for the telecom
industry. The size and aesthetics of our product is important
and subject to council approval (visual pollution).
Company B: We recycle polystyrene, waste such as pallets
(trees), delicate goods and refrigerant gas for our own benefit
because we “like to do the right thing”.
Company C: We recycle nearly everything. Strive to have
minimal wastage.

6.2.2. Business Student Validation
As presented in Chapter 3, a sample of students within the Faculty of Business at the
University of Wollongong engaged in IDLE for operational validation purposes.
Operational validation with the business students occurs through the exploration of
model behaviour. Sargent (2013) argues that exploring model behaviour can occur
qualitatively or quantitatively. In this case, the business students explored the model in
a qualitative manner, analysing the output behaviours and magnitude of interaction with
the simulation. The business students enrolled in a larger management subject were
given the choice of experiencing the trial of IDLE as an alternative assessment. The
students that chose the alternative assessment were eventually the participants in the
operational validation.
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Business students were eventually the participants in this research during
implementation, and as such, their opinion on the user friendliness and design of the
simulation was essential.
A learning lab environment was created with the business students first engaging in
IDLE individually for one week in order to get a feel for the simulation. Second week
teams were formed and finally the teams engaged with IDLE over a four-week period. It
was important to the cogency of the operational validation to ensure the environment
used for validation purposes was similar to the final implementation (Sargent 2013).
The students were observed and provided feedback on IDLE’s ease of use, design and
engagement. Throughout the trial, change suggestions and queries were recorded for
evaluation. Student engagement with IDLE is represented in Figure 6.3. The initial
feedback was extremely positive. Overall the students thoroughly enjoyed this new
type of learning environment.

Figure 6.3 business students engaging in IDLE during operational validation

Once given a logon username and password, the business students were able to logon
to the system easily. Those who could not login generally had trouble with typing in the
web address correctly.
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For future reference, a shortcut has been applied to all desktops in the faculty
laboratories to ease this confusion. The ability to observe the systems approach was
immediately evident. Questions such as “Where do I start?”, “Which decision do I make
first?” and “Will I need my calculator?” eventually over the weeks progressed to “Just
try this and see what happens”, “Let’s maximise our onshore supplier and see if that
increases our reputation” and “Is this profit level OK?”. The students moved between
the screens easily. They provided positive comments on the design, colours and
presentation of decision results.
The students appeared to be excited to arrive each week and to see what new
decision-making areas were available in IDLE. When seeking opinions about decision
areas that they would like to see included in IDLE, the students’ discipline became very
apparent. For example, the accounting and finance major students requested further
tax implication decisions, credit rating evaluations and profit and loss balance sheet
presentations. At the end of the trial, all suggestions and comments were recorded and
evaluated within the scope and boundary of IDLE.
Each scenario was discussed weekly with the business students. It was noticeable
from week one of the validation that the topic areas in the UNGC were new to students.
The students were familiar with the decision to be made in IDLE based on their theory
from study so far. Applying it to a UNGC principle that is very dependent on an
individual’s mental model was a challenge. This effect is expected when applying a
systems approach. From week two of the trial, the UNGC scenario for the particular
week was discussed before the students were allowed to log on to IDLE. This action
was recorded to ensure it was taken into account during implementation. Comments
such as “How can you have that opinion?”, “That’s not the right answer” and “Well, that
only happens in China” slowly modified over time to “Why do you think that?”, “Do we
all agree on this decision?” and “Surely there are no human rights violations occurring
in Australian businesses!”
I found observing the students and engaging in the discussions during the trail to be
fascinating. The literature presented in Chapter 2 was being validated right in front of
my eyes. Business students tend to be very silo focused and do not have a holistic
view. A systems approach via the use of IDLE quite possibly changed this. Evaluating
the change to a web-based systems approach is presented in Chapter 7.

209

6.3 – Module 2.5 Implementation
This module implements IDLE to business students in an undergraduate higher
education learning environment. Implementation should be the most rapid module
within DSDM. This is mainly due to the constant testing and validation that occurs
throughout all previous DSDM modules. As a dynamic model, the simulation is tested
and validated by the lecturers involved in the design. As a web-based simulation, IDLE
is tested and validated by industry representatives and business students. While IDLE
is ready to be implemented, applying a systems approach requires consideration of the
environment in which IDLE operates.
As presented in Chapter 3, IDLE is being implemented within a larger development
project being carried out by the Faculty of Business. The purpose of the project is to
deliver a multidisciplinary capstone subject to final-year undergraduate business
students. IDLE is to be used during the capstone subject.
I was extremely fortunate to be able to work with the capstone teaching team in
applying a systems approach to the implementation of IDLE in the capstone subject.
Given the results of the validation with industry and business students, it was decided
to integrate IDLE with lectures on the UNGC principles throughout the capstone
subject. The implementation schedule for IDLE is represented in Appendix E.1.
As discussed in Chapter 5, not all decision variables are made visible initially. The
business students’ learning is scaffolded by releasing decision variables as they relate
to the designed scenarios. As discussed in Chapter 4, each decision variable has a
vast amount of interdependencies. Scaffolding the release of the decision variables
allows students to see and experience the dynamics. The students are able to take the
time, discuss and trial options before making a final decision. By the final week
students were integrating all areas of responsible decision making.
With the implementation schedule complete, I still felt something was missing. While I had
applied a systems approach to the design and development of IDLE, I had not applied this
same thinking to the environment in which IDLE would operate. Observation and feedback
during the validation of IDLE by business students led to the need to make the environment
in which IDLE operates more aligned with industry. The design of IDLE and the scenarios
surrounding the simulation are realistic, but there was a sense of the environment needing to
be more “lifelike”. In examining options available, a variety of learning objects are created.
The learning objects are represented in Figure 6.3 and described in Table 6.4.
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The learning objects allow both the teaching staff and the business students the ability to
become a part of IDLE story. As discussed in Chapter 4, the more realistic the experience
the greater the engagement will be.

IDLE
Tutor
Guide

IDLE
Learner
Guide

IDLE
News
watch
IDLE
Computer
Simulation

IDLE
Instructor
Guide

IDLE
Annual
Journal

Figure 6.4 Systems approach learning objects

Table 6.4 Systems approach learning object description

Learning
Object

Description

IDLE News
Watch

Digital stories are created that are shown at the start of each laboratory before the
students log on to IDLE. The digital stories allow the students to hear what decisions
they will have available in IDLE for that particular week.

IDLE
Annual
Journal

A newsletter is created to discuss the business environment globally, and business
events occurring in the smartphone industry. A newsletter was created for each week of
IDLE play aligning with the scenarios. One of the annual journals can be found in
Appendix E.4.

IDLE
Learner
Guide

A learner’s guide book is created so that the students can make reference to questions
they have in regards to IDLE. Because IDLE is a web-based simulation able to be
accessed from anywhere at any time, the guide can help answer questions when a
tutor is not around. A section of the learner guide can be found in Appendix E.5.

IDLE

Prior to implementation, tutors are trained in the intricacies of IDLE. An instructor guide
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Instructor
Guide

is developed so that tutors can make reference to questions they have in regards to
IDLE. The guide consists of an online book and videos that detail how to use IDLE.

IDLE Tutor
Guide

A tutor guide is developed with weekly lesson plans to ensure consistency between
laboratory IDLE classes. A section of the instructor guide can be found in Appendix E.6.

As presented in Chapter 3, IDLE is implemented during autumn session 2011 and spring
session 2012 (southern hemisphere). IDLE is experienced by over 500 business students in
total. Evaluation of IDLE is discussed in Chapter 7.

6.4 Summary Validation and Implementation
This chapter presents Modules 4 and 5 of the dynamic systems development methodology
(DSDM). Module 4 operationally validates the dynamics and scenarios designed in IDLE by
manufacturing industry representatives. This module also operationally validates the web–
user interface and IDLE engagement experience by a sample of business higher education
students. The need to apply a systems approach to the implementation of IDLE is discussed
throughout this module. Module 5 describes the implementation of IDLE within a business
higher education learning environment during autumn 2011 and spring 2012. Interwoven
within a capstone subject, this module presents a scaffolded delivery in order for business
students to receive the most engaging holistic experience.
Operational validation confirms that the design and development of IDLE contributes to the
field of growing research on the dynamic interdependencies, relationships and complexities
of responsible decision making. This chapter argues that the knowledge of how CSR
integrates with responsible decision making requires a systems approach, and not only
validates IDLE, but confirms its necessity.
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Chapter 7 – Evaluation Data Analysis
7.1 Introduction
Chapter 6 presented the completion of Stage 2 in the research implementation framework,
and the operational validation of IDLE by industry representatives and business higher
education students. First, the validation by industry representatives confirms the dynamic
relationships designed and developed in IDLE, with a particular focus on the management
KPIs, ensuring a realistic environment is modelled. Second, it showed the validation of IDLE
by business students who validated the web-based simulation in a learning lab environment,
with a particular focus on ease of use and engagement. Finally, Chapter 6 presented the
implementation of IDLE in a business higher education environment. The implementation
required a learning environment to be created that allowed the full impact of IDLE to be
realised. The design and development of several learning objects supported a systems
methodology with IDLE being delivered to over 500 business students during spring 2011
and autumn 2012 (southern hemisphere).
At the conclusion of Stage 2 of the research implementation framework, IDLE was designed
and developed as an instructional tool via a web-based systems approach. The journey up to
this point has contributed to the field of growing research on dynamic interdependencies,
relationships and complexities of responsible decision making. This research has also
contributed to the increasing field of research on business higher education student
capability by providing an experience to make sense of and see the linkages between
different parts of an organisation.
This chapter presents Stage 3 of the research implementation framework. The modules
covered in this chapter are represented in Figure 7.1. This chapter evaluates the impact of
applying IDLE in a business higher education environment, particularly from the perspective
of student active engagement integrating experience and feedback through simulation.
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Figure 7.1 Modules covered within this chapter (highlighted)

This chapter is divided into five sections. Each plays a key part in the learning journey of a
systems approach. Section 7.1 describes the IDLE learning environment where the research
took place, at the University of Wollongong, Faculty of Business. Section 7.2 evaluates the
impact that a systems approach had on business students’ attitudes to responsible decision
making. Section 7.3 presents observation analyses of business students’ engagement with
IDLE during laboratory classes. Section 7.4 analyses business students’ reflection data
gathered at the completion of IDLE engagement.
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Finally, Section 7.5 compares and contrasts the results of observation, survey and reflection
data, analysing the value of a systems approach to the business higher education student’s
learning experience.

7.2 The learning environment
7.2.1 The Socio-Political Context
As presented in Chapter 3, the participants in this research were undergraduate business
education students engaging in a final-year capstone subject at the University of Wollongong
(UOW), Faculty of Business. The University of Wollongong strives for learning and teaching
excellence and asserts its standing as a significant research-intensive university. UOW core
values endorse and promote excellence through initiative, enterprise and achievements that
take society forward (UOW 2013). As of 2014, the university had over 37,000 students
enrolled, included 11,600 international students from more than 164 countries. The
University of Wollongong is a multi-campus institution, three of which are in the Illawarra
(Wollongong, Shoalhaven and Innovation), one in Sydney and one in Dubai, United Arab
Emirates. The University also offers courses in collaboration with partner institutions in
several offshore locations, including in Singapore, Malaysia and Hong Kong (UOW 2013).
The Faculty of Business is the largest faculty in the university. The Faculty of Business
(previously the Faculty of Commerce) recognises that business is always changing, and
strongly encourages innovation in learning and teaching. The Faculty of Business strives to
ensure that its graduates are informed, connected, communicative, socially responsible,
innovative and flexible (UOW 2013). When the research commenced, the dean of the faculty
initiated the launch of two final-year capstone subjects with a social accountability focus. The
dean of the faculty believes in a holistic approach to business education, echoing Ellis
(2010), in that “it would ensure commerce students were able to complete their degree with a
better understanding of the economic, environmental and social consequences of their
decisions” (p.87).
As noted in Chapter 2, Marshall et al. (2010) argues that business education has not
progressed into the twenty-first century and students lack cross-functional skills. The Faculty
of Business recognises these challenges and fully supports the engagement of business
undergraduate education students, allowing IDLE to be implemented in one of the capstone
subjects. Holley (2009) and Towell et al. (2012) argue that support from top-level
administrators is critical to the success of any interdisciplinary program.
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I feel that it is important to note the support I received during this research because executive
backing assisted in the smooth implementation of IDLE.
As Ackoff and Greenbery (2008) argue (see Chapter 2), system-level thinking cannot occur
through silo approaches. The UOW Faculty of Business believes in cross-disciplinary,
sustainability oriented approaches to business education delivery with a capstone teaching
model that goes beyond using case studies to integrate the lexicon of global sustainability
(UOW 2013). The business students enrolled in a business degree at UOW Faculty of
Business complete a three-year degree. The first year is common, and upon completion,
students choose a single or double major in a selection of fourteen possible business
specialisations. The capstone subject, in which IDLE was implemented, is delivered during
the business student’s final-year experience. As presented in Chapter 3, this implementation
allows both quantitative and qualitative data to be gathered and analysed.

7.3 Quantitative Survey Results
As presented in Chapter 3, quantifiable data were gathered during this research in order to
try to measure attitudinal change through a systems approach to business higher education.
A pre- and post-test design was administered in order to measure a change in attitude when
engaging with the web-based simulation. Kumar (1997) argues that the pre- and post-test
design is the most appropriate for measuring the impact or effectiveness of a program. Borg
and Gall (1989) also argue along these lines, justifying the pre- and post-test for
circumstances in which a change of attitude is being evaluated. An assessment of a change
in attitude justifies the pre- and post-test research design.
An attitudinal scale was developed for the pre- and post-test in order to measure the intensity
of participants’ attitudes towards the various aspects of engaging in a systems approach to
organisation strategy that included corporate responsibility and sustainability (Kumar 1997).
The Likert scale was the summated rating scale chosen for use in this research. As
presented in Chapter 3, the business students were given the Likert scale pre-test prior to
engaging in the simulation and again five weeks later after simulation engagement for the
post-test. This enabled the same student’s attitude to be measured before and after the
simulation engagement. The demographics of business students who completed the surveys
are represented in Table 7.1.

216

Table 7.1 Survey demographics

Demographic
Gender
Ethnicity

Group
Female
Male
Domestic
International

Quantity
224 (51%)
222 (49%)
195 (45%)
236 (55%)

7.3.1 Hypothesis Development
The quantitative study undertaken in this research used a five-point Likert scale designed
using sixteen worldwide business dilemmas. These dilemmas were obtained from the United
Nations corporate database on current real-world business dilemmas and case studies on
human rights, labour standards, the environment and anti-corruption (UNGC 2012). These
scenarios were adapted for this research in order for the business students to examine the
economic context and business risk posed by the dilemma before and after engaging in the
simulation. This research goes beyond asking unique individual stand-alone questions. It
aims to see if the interdependencies experienced during simulation engagement alter
business students’ attitudes, norms and thinking paradigms. As presented in Chapter 3, a
designed series of questions was developed which, when combined, measure a change in
the decision-making process (Kumar 1997).
The questions focus on business dilemmas that encompass the environment, labour
standards, society and anti-corruption. As presented in Chapter 4, these four focus areas
were chosen because they aligned with the current top global corporate responsibility and
sustainability issues (Mohin 2012). Within these four focus areas, underlying themes were
chosen as presented in the United Nations corporate database. The themes are listed in
Table 7.2. They were specifically chosen based on student engagement with the simulation.
In order to determine the impact of a systems approach, some questions relate to direct
decision making in the simulation and others do not. The Likert scale questions can be found
in Appendix B.2.
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Table 7.2 Categories of Likert scale questions

Business dilemma
underlying foundation category
Environment
Labour standards
 child labour




training
Occupational Health and
Safety
Discrimination

Societal concerns
Corruption
 blackmail


bribery



privacy

Question

Direct decision
in simulation
Yes
No

Q6
Q7
Q2
Q12
Q4
Q8
Q9
Q10
Q13
Q14
Q3

Yes
No
Yes
Yes

Q1
Q15
Q5
Q11
Q16

No
No
No
No
No

Yes
Yes
No
Yes

The experimental objective of evaluating the systems approach was to test the hypothesis
regarding the changes that would be induced in an individual’s decision-making attitude. This
objective was based on the assumption that business students engaging in a web-based
systems simulation would not alter their decisions after the engagement. The null hypothesis
is presented as follows:
Hypothesis 0: There is no significant change in a business student’s attitude towards
responsible decision-making following engagement in a systems web-based
simulation.
The alternative to this hypothesis is as follows:
Hypothesis 1: There is a significant change in a business student’s attitude towards
responsible decision-making following engagement in a systems web-based
simulation.
Rejecting the null hypothesis (Ho) in favour of the alternative hypothesis (H1) or accepting the
null hypothesis (Ho) requires statistical significance tests to be performed.
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As presented in Chapter 3, the participants in this research are final-year business students.
568 Likert scale surveys were distributed over autumn 2011 and spring 2012 with 496
returned (87%). Student numbers were recorded so the pre- and post-test surveys could be
matched and compared.
Only those surveys with both the pre- and post-test returns completed were assumed valid,
and as such, the final survey count was 457 (92% of the returned). The data collection Likert
scale method allowed statistical tests to be performed. Choosing which statistical tests to
perform is important. Jamieson (2004) argues that the chances of coming to an incorrect
conclusion increase if the wrong statistical technique is used.

7.3.2 Statistical Tests
As presented in Chapter 3, both parametric and non-parametric statistical tests are used for
Likert scales. Corder and Foreman (2014) argue that Likert-type scales are an ordinal
measurement, and that any two respondents will vary in their interpretation of scale values.
They also argue that this type of measurement requires non-parametric statistical tests to be
performed on the data, rather than parametric statistical tests. This is the main reason I used
non-parametric statistical testing during the quantitative analysis. For comparison, parametric
statistical testing was also conducted and is located in Appendix F. An initial chart depicted
in Figure 7.2 provides a representation of the difference between the pre and post-test
results for the main data group (for each question, the left column is pre and the right column
is post).
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Figure 7.2 Pre- and post-test results for the main data group
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From the initial visual representation, the differences in responses pre and post-test for
the main data group are apparent. The statistical tests chosen for data analysis in
SPSS and a summary of overall results are presented in Table 7.3.
Table 7.3 Statistics methods used

Statistical test
Bar Chart

Wilcoxon
signed-rank
test

Paired
samples t-test

Repeated
Measures
ANOVA and
multivariate
Wilks Lambda
test

Description
A graphic visual
representation of data
distribution
Used to compare two sets
of scores that come from
the same participants
when the data is
considered ordinal
(Gibbons and Chakraborti
(2003, Corder and
Foreman 2014)
Used to compare two sets
of scores that come from
the same participants
when the data is
considered normally
distributed (Gibbons and
Chakraborti 2003)

Type
Visual

Used to compare
variability in which change
over time is assessed
(Gibbons and Chakraborti
2003)

Parametric

Nonparametric

Parametric

Result
A bar chart provided an initial
overview of the difference in
response to each question.
Overall a Wilcoxon signed-rank
test showed that engagement in
systems web-based simulation
did elicit a statically significant
change in business students’
decision-making attitudes, thus
rejecting the null hypothesis.
Overall a paired samples t-test
also showed that engagement in
systems web-based simulation
did elicit a statistically significant
change in business students’
decision-making attitudes, thus
rejecting the null hypothesis.
The 1 per cent significance
levels correspond exactly to the
Wilcoxon signed-rank test.
A Repeated Measures ANOVA
and Wilks Lambda test also
showed that engagement in a
systems approach did elicit a
statistically significant change in
business students’ decisionmaking attitudes, thus rejecting
the null hypothesis. The
significance levels for the main
data group correspond exactly to
the Wilcoxon signed-rank test
and the paired samples t-test for
the main data group.
The multivariate Wilks’ Lambda
test revealed no significant
interactions of gender
(male/female) and ethnicity
(international/domestic)
students.
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First, bar charts provided an initial visual representation of the difference in response
for each question. The bar charts indicated some questions with definite skewed
distribution. Consequently, the non-parametric Wilcoxon signed-rank tests were
conducted to calculate the statistical difference in response between each set of
questions. The non-parametric paired Wilcoxon tests presented in the thesis are
theoretically appropriate for a single hypothesis test as is the case in this study. A
review of the literature was conducted to justify a non-parametric approach (Blaikie
2003, Gibbons and Chakraborti 2003, Jamieson 2004, Corder and Foreman 2014).

Parametric tests are robust for large data sets and for completeness a paired sample ttest and Repeated Measures ANOVA using the multivariate Wilks Lambda test was
therefore conducted for comparison. The 1 per cent significance levels of the paired ttests correspond exactly to the Wilcoxon signed-rank test with the exception of one
instance which will be highlighted in the analysis discussion. The 1 per cent
significance levels correspond exactly to the Wilcoxon signed-rank test and the paired
samples t-test for the main data group. The multivariate Wilks’ Lambda test revealed
no significant interactions of gender (male/female) and ethnicity
(international/domestic) students. The paired t-test and the Repeated Measures
ANOVA and Wilks Lambda test are included in Appendix F.1 and F.2.

The results of the statistical analysis reveal that while a systems approach elicited
statistically significant results, also of interest for future research were the demographic
areas of response difference in ethnicity (international and domestic) and gender
(female and male). The tests performed on the demographic variables are only
exploratory. For ease of comparison, the statistical tests are presented prior to the
analysis discussion. A bar chart for each question is represented in Figure 7.3. The
pre-test is highlighted in blue, with the post-test in green. The numbers represent the
category response on the Likert scale, with 1 (extremely unlikely), 2 (unlikely), 3
(neutral), 4 (likely) and 5 (extremely likely). The skewness of some questions is
immediately apparent.
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7.3.3 Bar Chart Analysis

Figure 7.3 Bar Charts of Likert scale responses
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Bar charts were analysed for all questions and then broken down into the UN dilemma
foundation categories. Within the categories, ethnicity and gender were also explored.
7.3.3.1 Bar Chart All Questions
The distribution of data for all questions is represented in Figure 7.4. This initial bar chart is
very informative, and immediately depicts a difference between the pre- and post-test for the
main data group.

Figure 7.4 Bar Chart all questions

224

7.3.3.2 Bar Chart by Gender

Figure 7.5 Bar Chart of all questions by gender
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Figure 7.6 Bar Chart per question female
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Figure 7.7 Bar Chart per question male
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7.3.3.3 Bar Chart by Domestic and International

Figure 7.8 Bar Chart of all questions by domestic/international students
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Figure 7.9 Bar Chart per question domestic students
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Figure 7.10 Bar Chart per question by international students
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The bar charts are very informative, and immediately draw attention to areas of
difference between questions. The bar charts also enable exploratory analysis to occur
around the distribution differences of the ethnicity and gender data . Some of the
changes are so apparent visually it is almost unnecessary to continue with more
sophisticated statistical testing. Gibbons and Chakraborti (2003) suggest that in many
cases exploratory data analysis (EDA) is sufficient to identify changes in data.
However, for consistency, and to establish statistical significance, a series of statistical
tests were performed. To examine whether the changes were statistically significant
the Wilcoxon signed-rank test was performed.

7.3.4 Wilcoxon Signed-Rank Statistical Results
As presented in Chapter 3, the data in this research was collected in a Likert scale.
Because each business student was tested twice, they are related or paired (Corder
and Foreman 2014). The Wilcoxon signed-rank test is used to compare two sets of
scores that come from the same participants (Laerd Statistics 2013). Gibbons and
Chakraborti (2003) argue that the Wilcoxon signed-rank test was designed to make
inferences concerning the value of the median of the population of differences. While it
is equivalent to the parametric dependent paired t-test, as discussed earlier, it is more
appropriate for ordinal data. Results from the Wilcoxon signed-rank test provide
descriptive statistics on Likert decision-making scores pre and post systems approach
engagement. Finally, test statistics will inform us as to whether or not the systems
approach led to a statistically significant difference in Likert decision-making scores.
The statistically significant difference is called the Asymptotic Significance (2-tailed) or pvalue. The p-value is the probability of obtaining a test statistic result. If the p-value is
below a significance level of 1 per cent, then the observed data is inconsistent with the
assumption that the null hypothesis is true, and thus that hypothesis is rejected and the
other hypothesis are accepted as true (Hubbard and Armstrong 2006). The significance
level of the p-value has been widely discussed in statistical research with less than 5
per cent being the most synonymous. Fisher (1925) first published specifically selected
p-values, with significance levels less than 5 per cent being a strong presumption
against the null hypothesis, and less than 1 per cent being a very strong presumption.
Over time, less than 5 per cent has been adopted as the universally accepted value for
statistical significance (Dallal 2007).
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I wanted to acknowledge this because some of the p-values results in this research are
significant levels of less than 1 per cent, and therefore have very strong statistical
significance. I will report p-values with significance levels of less than 1 per cent but
will also discuss p-values with significance levels of less than 5 per cent as interesting.
Because I conduct multiple testing on the same data it is more judicious to use a 1 per
cent level of significance and this is consistent with applying a Bonferroni correction
which is one of the approaches to correct for multiple testing of the same data (Abdi
2007). As discussed in Chapter 3 this study does not evaluate a change of attitude in a
particular direction and therefore two tailed tests were performed through the statistical
analysis.
7.3.4.1 Wilcoxon Signed-Rank Test Results
The Wilcoxon signed-rank test reveals thought-provoking results. The questions that
reveal a statistically significant p-value (<0.01) are highlighted in yellow. The main data
group is depicted in Table 7.4. Overall the main data group revealed a very strong
statistical significance of p-value (0.000_. Individual questions (highlighted in yellow) 2,
3, 4, 6 and 11 show statistically strong significant p-values less than 1 per cent with
questions 8, 10 and 13 showing results close to 1 per cent and significant at the 5 per
cent level. The demographic variables male, female, domestic and international are
also depicted in Table 7.4. The questions with a * represent category areas where
direct decisions are made in the simulation.
Table 7.4 Wilcoxon signed-rank test p-value

Question
1
2*
3*
4*
5
6*
7
8*
9
10*
11
12
13*
14
15
16
All

Main Data Group
0.064
0.003
0.000
0.000
0.609
0.000
0.814
0.047
0.148
0.039
0.003
0.520
0.022
0.178
0.652
0.493
0.000

Male
0.140
0.021
0.044
0.009
0.254
0.000
0.661
0.178
0.034
0.137
0.025
0.702
0.505
0.084
0.192
0.801
0.002

Wilcoxon Results
Female
0.400
0.233
0.003
0.000
0.793
0.001
0.951
0.141
0.811
0.259
0.060
0.197
0.018
0.691
0.673
0.281
0.000
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Domestic
0.886
0.007
0.206
0.054
0.659
0.000
0.062
0.979
0.090
0.179
0.002
0.062
0.521
0.380
0.326
0.578
0.900

International
0.007
0.229
0.003
0.000
0.115
0.000
0.324
0.014
0.686
0.160
0.264
0.253
0.020
0.190
0.924
0.195
0.000

As expected the questions that reveal a statistically significant p-value in Table 7.4 for
the main data group are the same questions that visually showed a difference between
pre and post-test results in the bar chart diagram visually represented in Figure 7.3.
Based on the outcomes for these questions, we may reject the null hypothesis as there
is evidence to suggest that for some questions there is a difference between students’
attitudes before and after a systems engagement. Examining the categories of
questions that reveal statistical significance, Figure 7.3 shows the environment
question Q6 with distinct difference pre and post-test. The Wilcoxon signed rank test
visually represented in Table 7.4 produces a similar result, with a very strong p-value
(0.000) for this question. The labour standards questions in Figure 7.3 show Q2 and
Q4 also revealing distinct pre and post-test differences. The Wilcoxon Table 7.4 aligns
with this movement, with significant p-values (0.003 and 0.000) respectively. The
societal question Q3 in Figure 7.3 also show distinct pre and post-test differences. The
Wilcoxon Table 7.4 reveals significant p-values (0.000). It is interesting to note that
Question 6, 2, 4 and 3 are questions were a direct decision is made in the simulation.
Question Q11 surrounding bribery (not a direct decision in the simulation) reveals
significant p-values (0.003). Questions Q8, Q10 and Q13 (direct decisions in the
simulation) in the Wilcoxon sign-rank test reveal interesting p-values (0.047, 0.039 and
0.022 respectively) close to significance.
To summarise the quantitative analysis reveals that 5 out of the 16 questions show a
strong significant change in students’ response between pre and post-test surveys,
providing some evidence that the systems approach of the simulation has led to a
change in attitude of the business students. It is also worth noting that 4 of the 7
questions directly associated with the simulation are significant at the 1 per cent level
while the remaining 3 questions are close to significant (below the 5 per cent level).
To further explore these results a Wilcoxon signed-rank test was performed on all
questions for gender (female and male) and ethnicity (domestic and international)
students for exploratory purposes. The results are represented in Table 7.4.
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7.3.5 Gender and Ethnicity Exploratory Analysis
As student information was recorded during the survey, further analysis was performed with
respect to gender and ethnicity. In analysing the questions that reveal statistical significance,
I wanted also to explore the effect of the demographic variables on the results.
Figure 7.5 shows there is little difference between the overall data distribution results for
females and males, aligning with statistical significant p-values overall of females 0.000 and
males 0.002. Drilling down into each of the question categories reveal where some possible
gender differences appear to emerge. The Wilcoxon signed-rank test in Table 7.4 reveals
that while female and male business students altered their attitudes similarly to some of the
questions, for other questions they were in contrast. The difference in the results between
international and domestic students also needs to be explored. As presented in Table 7.1,
domestic students made up 45 per cent of the population, with international students at 55
per cent. Comparing domestic and international students, Figure 7.8 revealed very little
difference between the pre and post-test response for domestic students although the
difference is more pronounced for international students. This is reflected upon drilling down
into the categories of questions and exploring the Wilcoxon signed-rank test in Table 7.4,
with overall p-values for domestic 0.900 and international 0.000.
To see in which areas these differences were occurring, each of the question categories was
further explored. The main finding is presented in a box after each category heading to
provide a summary.
7.3.5.1 Environment
Analysis summary: domestic and international, females and males appear to have
experienced a statistically significant change in this topic area.
In the Likert scale, Questions 6 and 7 have an underlying environmental foundation category.
Figures 7.6, 7.7, 7.9 and 7.10 show both females and males, international and domestic
students changing their attitude during the systems engagement for both these questions,
although Q6 is far more apparent. For Question 6, the initial bar chart reveals that both
females and males have a symmetrical distribution of data pre-test, compared to a more
skewed distribution post-test. In comparison, Question 7 shows females and males with
similar results pre- and post-test. Results for domestic and international students are similar.
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In analysing these questions further, both Questions 6 and 7 are business dilemmas with a
specific focus on the environment. Interestingly, one question exhibits much greater
statistical significance over the other pre- and post-test. This is evidenced in the overall
Wilcoxon signed-rank test results depicted in Table 7.4, with Question 6 revealing a
significance value of p = 0.000 and Question 7 p = 0.814.
As presented in Chapter 4, during the systems web-based simulation, the students made
business decisions in the area of sustainability, and this includes the environment. In
particular, they made decisions on e-waste management. This decision within the simulation
closely aligns with what Question 6 is asking as a business dilemma. Question 7, on the
other hand specifically focuses on a business dilemma surrounding emission and air
contamination levels. The students were in strong agreement as to their answer on this
question pre-test, and this continued post-test. Interestingly, the simulation does not ask
them to make decisions in the area that Question 7 encompasses. This outcome supports
the research that a systems’ learning environment provides an opportunity to see a bigger
picture, experience making decisions, engage in impacts and generate alternative ways of
thinking.
7.3.5.2 Labour Standards
In the Likert scale, business dilemma Questions 2, 4, 8, 9, 10, 12, 13 and 14 have an
underlying foundation category of labour standards. Given that two of these questions reveal
statistically significant p-values in the overall Wilcoxon signed-rank test, to gain more insight,
I divided the categories into the sub-themes as per the United Nations database of child
labour, training, occupational health and safety (OH&S) and discrimination.
7.5.2.1 Child Labour
Analysis summary: domestic students appear to experience a statistically significant change
in this topic area.
Question 2 and 12 surround the area of child labour. Question 2 was overall statistically
significant with a p-value of 0.003. Exploring the Wilcoxon signed-rank test by gender
represented in Table 7.4 reveals domestic students changing their attitude significantly p =
0.007, compared to international students p = 0.229. In regards to gender the Wilcoxon
signed-rank test in Table 7.3 for Q2 shows that the p-value for males is close to significant at
p = 0.021 compared to p = 0.223 for females. It is worth noting that the Wilks Lambda test
(Appendix F.2) did not indicate any significant interactions between international and
domestic students for this question.
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As presented in Chapter 4, child labour is a direct decision area in the simulation, particularly
in regards to suppliers and child labour. This distinction is important, because Q12 is also a
business dilemma surrounding child labour, but focused on an area of child labour that is not
directly actioned in the simulation. Overall, question 12 does not reveal statistically significant
p-value results p = 0.520. The results for gender and ethnicity for Q12 are similarly not
significant.
In similar findings to the environment questions, two related category questions had very
different statistically significant results. Those that revealed statistically significant results
relate to direct decisions made in the simulation.
7.5.2.2 Training
Analysis summary: females, males and international students appear to experience
statistically significant change in this topic area.
Question 4 focuses specifically on a training business dilemma and has an overall p-value of
0.000. Given the results of the previous categories, it is worth noting early in the analysis that
the training question is directly related to a decision made in the simulation. Figure 7.3
illustrates Question 4 moving from a skewed data distribution pre-test to a more symmetric
distribution post-test. The Wilcoxon sign rank test in Table 7.4 show that females and males
revealed statistically significant results for this question 0.000 and 0.009 (it should be noted
that the paired t-test result for males was just outside the 1 per cent level of significance p =
0.014). Table 7.4 reveals that international students exhibit a very significant p-value 0.000
compared to domestic students who are just above 5 per cent at p = 0.054.
7.5.2.3 OH&S
Analysis summary: international students appear to experience change in this topic area just
outside the 1 per cent level of significance.
Question 8 surrounds the area of occupational health & safety (OH&S) and reveals
noteworthy but not significant result of p = 0.047. This question is interesting, because
answers to the Likert scale pre-test centred on response scale “4”. In fact, over 50 per cent of
the responses resided at “4”. International students revealed significant results just outside
the 1 per cent level p = 0.014 compared to domestic students p = 0.979. Gender for Q8
revealed similar significant results females p = 0.141 and males p = 0.178.
In the simulation, students made a direct decision to conduct OH&S training. The result
similar to those presented earlier in which a direct decision is made in the simulation.
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7.5.2.4 Discrimination
Analysis summary: international and female students appear to experience changes in the
topic area of females in management, just outside the 1 per cent level of significance.
Overall questions 10 and 13 reveal values just outside the 1 per cent level in the Wilcoxon
signed-rank test depicted in Table 7.4 Q10 p = 0.039 and Q13 p = 0.022 . These questions
surround business dilemmas on the topic area of discrimination. Q10 in particular surrounds
the area of migrant workers, with Q13 focusing on females in management.
The gender bar chart in Figures 7.6 and 7.7 and the ethnicity bar chart represented in
Figures 7.9 and 7.10 visually do not show much of a change in the pre- and post-tests data
distribution. Interestingly, while Question 10 revealed overall results just outside the 1 per
cent level of significance, this was not in any particular gender or ethnicity category.
For Q13 females in particular reveal results just outside the 1 per cent level of significance p
= 0.018 compared to males p = 0.505. This result is curious, given this question surrounds
females in management and will therefore be possible future research. Domestic and
international results also differ in this question, with international students revealing almost
significant results p = 0.020 compared to domestic students p = 0.521. In the simulation
students made a direct decision to conduct ethics and discrimination training.
7.5.2.5 Society
Analysis summary: international and female students appear to experience statistically
significant change in this topic area.
In the Likert scale, business dilemma Question 3 has an underlying societal foundation
category. Figure 7.8 and 7.9 show a graphical representation of the data distribution by
gender. It is apparent that females and males differ from a systems engagement in this area
of decision making. Females move from a skewed data distribution to a more symmetrical
distribution compared to males, who move more asymmetric after systems engagement. The
Wilcoxon signed-rank test in Table 7.4 reveals a significant p-value for females p = 0.003 and
a p-value which is almost significant for the males p = 0.044.

Figure 7.9 and 7.10 show that the pre and post-test distribution of the response of domestic
students remain skewed while the distribution of response of international students appears
consistently symmetrical.
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The Wilcoxon signed-rank test results in Table 7.4, reveals that it is the change in
international students’ attitudes are statistically significant p-value 0.003, compared to
domestic students p=0.206. It is worth noting however that the Wilks Lambda test (Appendix
F.2 did not indicate any significant interaction between male and female or international and
domestic students for this question.

Q3 surrounds the topic area of community donations. As presented in Chapter 4, during the
systems web-based simulation, the students made business decisions in the area of society,
and this includes community donations. In particular, they made decisions on when and how
much to donate. This decision within the simulation closely aligns with what Q3 asks. The
systems web-based simulation allows students to experience the impact of making a
donation on all areas of the business.
7.5.2.6 Anti-corruption
Analysis summary: domestic students appear to experience statistically significant change in
the topic area of bribery.
In the Likert scale, business dilemma Questions 1, 5, 11, 15 and 16 have an underlying
foundation category of anti-corruption. The results for the anti-corruption questions are
particularly interesting given that this is the area where decisions are not directly made in the
simulation. As presented in Chapter 4, designing corruption decisions into the simulation
proved challenging. Question 11 surrounded the business dilemma of bribery. Domestic
students exhibit a significant change in response p=0.002 compared with international
students p=0.264, although there was no interaction indicated in the Wilks Lambda test for
this question (Appendix F.2). In analysing the gender data for this question, the change in
response for males p = 0.025 and females p= 0.060 are just outside the 1 per cent level of
significance.
7.3.5.3 Gender and Ethnicity Summary
Analysis summary: business students appear to modify their attitudes when direct decision
making occurs in the simulation.
Analysing the bar chart and Wilcoxon signed-rank tests reveals very interesting outcomes in
regards to the effects of a systems approach to responsible decision making in
undergraduate business education. Business students seem to modify their attitudes to the
Likert scale questions where direct decision making had occurred in the simulation.
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This occurred for all statistically significant questions excluding the question on bribery. While
exploratory, the demographic variables were interesting to analyse. Both male and female
business students (regardless of domestic or international) modified their attitudes
significantly to questions surrounding the environment and training. Domestic males were
more affected by the question around child labour, whereas international students modified
their attitudes on OH&S. This compares to international female and male students, who
modified their attitude on societal concerns. Finally, international females in particular
changed their attitudes in regards to discrimination dilemmas around females in
management, while domestic and international males were more concerned with migrant
worker issues. These results are extremely interesting as a topic for future research into the
effects of a systems approach.

7.3.6 Quantitative Analysis Summary
Analysis summary: overall, the post-test reveals a change of attitudes for business students
engaged in a systems approach than in the pre-test. This is evident when direct decision
making occurred in the simulation.
Exploratory analysis surrounding gender and ethnicity reveals interesting results for future
research.
This outcome supports the research, in that a holistic learning environment provides
business students with an opportunity to see a bigger picture, experience making decisions,
engage in impacts and generate alternative ways of thinking for both genders, irrespective of
ethnicity.

First, it is interesting to be able to relate statistically significant outcomes to the systems webbased simulation experience. Overall, 4 out of the 5 significant questions directly relate to
decisions made within the systems web-based simulation. Second, the contrasting opinion of
domestic and international students was an unexpected outcome of this analysis. Of the
sixteen business dilemma questions, extremely contrasting results were evident between
international and domestic students for some questions. The contrasting opinions for gender
also proved an area of interest. Ethnicity and gender are areas for future research.
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To further confirm the statistically significant changes in attitude, I calculated the movement
in attitude for each question. I wanted to see just how far on the Likert scale student attitudes
changes. A bar chart was the most effective way to show the cumulative movement. This is
depicted in Figure 7.11.

Analysing the amount of movement confirms the statistically significant results produced thus
far. The colours represent the movement in Likert scale response from pre to post-test. The
statistically significant questions discussed so far have movements of up to four places on
the Likert scale from the pre and post-test. On average 62 per cent of business students’
changed their response from the pre and post-test with some questions as high as 70 per
cent (Q6).
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To analyse these results further, qualitative research was conducted via observation and
documentary reflection.

7.4 Qualitative Data Analysis
7.4.1 Observed Laboratories
As presented in Chapter 3, I did not have definite ideas of the particular aspects that required
focus during observation, and as such, observing events in the laboratories as they occurred
worked effectively in this research. This meant that as much as possible, data were recorded
during each observation session in order for patterns and inductive discovery to take place
over the five weeks of web-based simulation engagement by the business students. I
observed long enough to identify salient issues, being mindful to avoid premature closure. To
this effect, I attended three laboratories each week for five weeks each session in which
engagement with the web-based simulation occurred, totalling over 50 contact hours with the
students over a five-week period in autumn 2011 and spring 2012 (southern hemisphere). In
order to reduce bias in the observational study, the same classes were used throughout the
five-week study so that the students were familiar with my presence.
7.4.1.1 Engagement Observations
During the first week of IDLE engagement each student sat in front of a computer monitor, as
represented in Figure 7.12. At the end of the rectangle there was a tutor lectern which
contained a class computer connected to projector display screen. At the opposite end of the
rectangle on the wall was a media device, which was also used for screen display purposes.
Each week, when the business students arrived, they seated themselves automatically near
their assigned group members. It was an interesting observation that from week 2 onwards
the seating arrangements automatically changed, as visually represented in Figure 7.13.
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Figure 7.12 week 1 laboratory seating

Figure 7.13 week 2 laboratory seating

From week 2, business students starting competing in teams, communicating in regards to
what decision to make in IDLE and seeing immediate effects. This resulted in the business
students physically moving closer to one another surrounding one monitor in order to engage
with IDLE as a team.
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During the IDLE engagement, I observed teams collaborating by leaning over one another to
point to results on the screen. Team members starting sitting on the desk as their comfort
levels in working with one another increased. The way students sat during engagement with
IDLE is visually represented in Figure 7.14. I observed that the laboratories had a very
relaxed atmosphere. The students appeared calm and comfortable. The students appeared
to enjoy this type of learning environment, as shown in Figure 7.15. As the week progressed,
teams would quickly enter the labs, be seated and logged on before the tutor arrived. During
IDLE engagement I observed increased levels of communication each week. The physical
layout changes allowed for greater communication levels to occur.

Figure 7.14 Students engaging in IDLE i
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Figure 7.15 Students engaging in IDLE ii

7.4.1.2 Communication Observations
The closer students moved to one another, the greater the interaction and discussion. As
discussed in Chapter 3, the teams were formed through a multidisciplinary selection process.
The students did not necessarily know one another, because they were from different
disciplines. Despite this, the teams seemed relaxed and comfortable, pointing to the screen
and showing where variable outputs had changed, and writing down changes that occurred.
The mix of disciplines or ethnicity of the group did not appear to affect communication, with
the laboratory being quite noisy. During one laboratory session I observed one student
asking another team how they got their productivity KPI so high. The tutor saw this
interaction and asked in a friendly manner, “Is there any ‘competitor spying’ going on?”
(3MT1).The entire laboratory class laughed, and the student responded, “I was just gaining a
competitive advantage through collaboration” (3MS5). The students appeared to be
experimenting, saying, “Just try. I don’t know what’s going to happen” (2TS10) and “What
else can we try?” (2TS11) along with “I get it now”.
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While Patz (2000) argues assessing grades when utilising simulations should be based on
end score rankings, the collaboration and communication occurring during observations
would disagree with this approach, and instead support Washbush and Gosen’s (2004)
argument that “The simulation is a learning experience for all participants no matter how well
any given person performs” (p. 288).
Competition was observed, with the business students extremely eager to see where they
were placed on the leader board each week. The business students’ competitive behaviour
and comments surrounding the leader board increased each week, with some saying;
“Quick, log on. Are we in the top 10?” (4MS5) A desire to increase understanding was
observed in comments such as, “How did they get their company to those quality levels?”
(4TS13) and “I don’t think we can implement all this in the first year” (1FS12). The age group
in this research enjoyed the gaming-like environment and enjoyed being kept interested and
having a reason to engage, focus and participate. These observations support Heylighen et
al. (2012), who argue that competition is a part of life and needs to be included in some way
(see Chapter 5).
While Swartz (in Lacy et al. 2012) argues that there is currently a lack of cross-functional
collaborative problem-solving skills being developed in business education (see Chapter 2),
observations show that collaboration increased as multidisciplinary teams engaged in the
environment. The ability to try different options gave students the ability to experiment with
their decision making. De Angelo et al. (2005) argue that the biggest issue with business
education is the way we teach students to structure their thinking (see Chapter 2). Observing
the students in an experiential learning environment allowed me to experience alternative
decision-making patterns. Demonstrations and explanations occurred between teams and
between tutor and student.
7.4.1.3 Experimentation Observations
As the weeks progressed, the competitiveness that appeared most prominent in the first and
second week subsided, and the objective of running the simulated company as per the
teams’ company strategy took precedence. This was observed in comments such as, “We
are a high quality smartphone manufacturer. We cannot purchase our raw materials from
that country” (5MS15) and “We cannot pay below the award wages – it decreases our
productivity” (4TS8). A focus on making decisions that aligned with the simulated company’s
strategy became noticeable.
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Comments such as, “If we add in overtime, does that mean we have not aligned with our
labour standard goals?” (2TS10) were observed. The interdependency of IDLE became
noticeable: “I know we have to change all decisions again once we change one thing”
(4MS13) and “Oh, that’s right. I forgot it is all interrelated” (3MS18).

During one observation I noticed a team deciding whether or not to donate back to the
community. They experimented for a while, trying different decision combinations, and finally
opted for a donation of $10,000,000. I asked them, “Would you make this decision in real
life?” One of the students said, “Yes, donating increases our reputation and it is our
responsibility to help society” (5MS11). Another student said “no” (5MS12). After asking why,
the student replied “Here [in the simulation] I make decisions as the person I want to be. In
real life I make decisions as the person I have to be” (5MS12). It was an interesting
observation that the student had a preconceived view of who that had to be upon graduation
and a possible area of further research.

Observing the business students engaging in IDLE allowed me to experience the intricacies
of applying a systems approach within business higher education. Although intangible,
through observation, the key themes of engagement, communication and experimentation
emerged. Observing the physical layout changes of the laboratory allowed me to see how
teams engaged with the simulation. The communication within each team, the enjoyment of
the experiential learning environment and the questioning created a buzzing atmosphere.
The ability to experiment and try different decisions allowed alternative opinions to be
expressed.
These observations align with the suggestions of Kriz (2010) and Manni and Cavana (2007),
in that experiential learning environments are unlike situations of passive knowledge transfer.
Kriz suggests that “Learners become drawn into an active, experience-based way of
learning, oriented toward discovery of what is personally important” (2010 p. 5). Patz (2000)
observes that the ability to measure learning through simulations remains an “elusive
concept” (p. 3). Further reflective qualitative data support observation findings.

7.4.2 Document Analysis
During spring 2011 and autumn 2012 (southern hemisphere), 559 reflections were gathered
from undergraduate business students engaged in a systems approach to responsible
decision making. As presented in Chapter 3, the reflections were gathered from the same
students that engaged in IDLE.

247

A word frequency query was conducted in NVivo as a starting point for a theme analysis. A
tag cloud, visually represented in Figure 7.16, was produced in order to provide a graphical
representation of the most frequent words used in student reflections.
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year

It was interesting and unexpected that the most frequent word used throughout the
reflections was “team”. Words also used frequently included “working”, “learning”, “decisions”
and “challenges”. While I expected the words “simulation” and “profit” to arise, it was
interesting to see words such as “responsibility”, “suppliers”, “strategy”, “quality”, “green”,
“environment” and “social” in the frequently used word list. To see the context in which these
words are used Table 7.5 explores positive and negative comments analysed throughout the
reflections.
Table 7.5 Frequent word context: sample business student reflections

Frequent word

Positive reflection

Negative reflection

Team

Having different perspectives and
views in my opinion were able to
learn from one another, and work
collectively as a team (S211R149).

The main challenge I experienced in my
team project was the cultural barriers. My
two coworkers were Chinese and I am
from Europe. I feel like there were a lot of
things we did not have the same opinion
on which sometimes made it hard to make
decisions within the simulation
(S112R160).

Working

The use of real-life concepts and
situations has allowed me to get a
taste and feel of situations I may face
in the working world (S211R36).

Working in a team environment is always
challenging, and my group did struggle at
first with communication, language barriers
and the misinterpretation of questions
(S211R36).

Decisions

Working with the simulation helped
me to see the how our decisions
affected the different areas of the
business (S211R49).

The fact that you could make decisions
and see an instant outcome and change
the decision if desired obviously ensured a
more positive outcome, but I thought this
was not a true representation of real life
(S112R200).

Learning

It widened my views and presented a
more realistic approach to learning
(S211R55).

In fact, my position as an international
student studying finance makes learning
this area not necessarily easily
(S112R188).

Company

This subject will let you know how to
manage a company and will let you
recognise that a company has a
social responsibility (S112R203).

Since we shared one goal, our focus
should be the company’s performance, not
individual feelings (S211R87).

To delve further into the way in which these words were being applied, the reflections were
analysed until the point of saturation, at which, from around 300 reflections, the same themes
continually arose.
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During the first and second round of analysis, it was immediately noticeable that the students
saw the simulation as a very different form of learning. By offering the chance to self-reflect
in their decision interactions and question their traditional profit paradigms, the simulation
created an alternative way of thinking. Decision making also arose as a key theme
throughout the reflections, in particular, the ability to work in teams with different majors and
learn new skills, with the potential to improve English levels for international students. Finally,
breaking cultural barriers was an unexpected theme that arose during the student reflections.
Students reflected numerous times on the ways they overcame communication and social
norm barriers using IDLE. The reflections were grouped under “themes”, as represented in
Figure 7.17. These key themes were collated into three overarching concepts. First a unique
learning experience, second an interdisciplinary learning environment and finally a
collaborative engagement. Experience, environment and engagement combined to an
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Figure 7.17 Reflection themes

7.4.2.1 Unique Learning Experience
It was immediately noticeable in reading the reflections that business students enjoyed the
learning experience provided by a systems approach. Most of the students responded, with
one saying, “Working in an interactive dynamic learning environment assisted in a different
form of learning that I have never done previously” (S211R20).
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Another student felt that “The simulation is a new teaching method that I have never
experienced before… it was a wonderful journey where the joy of discovery and learning
were always with us” (S112R171). The students reflected on learning in this type of
interactive environment: “This was the first time I have ever worked in an interactive dynamic
learning environment and I found the experience fun, interesting and resourceful”
(S211R120). Reflections such as “opportunity to practice” (S211R90) and “it was unlike one I
have ever done before and allowed us to be accountable” (S211R30) support the need to
change current delivery methods. IDLE received reflections that linked simulated
engagement to a different form of learning that allowed students to “think wider and change
your perspective to ask why” (S211S80). IDLE appears to have been “eye opening…
simulates one to think” (S112R165), and was a “refreshing method of study” (S211R132) and
“an unforgettable experience for me” (S211R150).
Key reasons for these thoughts appear to be the engagement activity that the systems
learning experience provided; particularly, the ability for the engagement activity to provide
an experience for future working life. One student felt that: “It is seldom in university to
provide actual practice. I really enjoyed it. Working in an interactive dynamic learning
environment is a better method than the way to learn the theory blindly” (S112S240). The
phrase “to learn the theory blindly” goes a long way to reinforcing the benefits of an
interactive dynamic learning environment where students are actively engaged, integrating
experience and feedback through simulation. Business students appear to want to
experience making decisions and evaluating consequences.
The opportunity to make workplace decisions and witness the consequential
impacts was a positive… I now feel more confident about entering the
workforce… having the opportunity to put theory into practice was an insightful
learning experience that would not have been granted through solely reading
theory (S211S35).
A majority of the students reflected positively on the simulation with the instructional tool
being described as “real and vivid” (S112S235), and stated that “the simulation gave me a
good insight into the business world and how each decision can affect a business as a
whole” (S112S250). It appeared to allow an environment where “the experience will be
beneficial in the future when I join the workforce” (S211S15).
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While research seems to agree that the primary mission of business education is to prepare
people to practise their skills in the business world, the student reflections support the notion
that the current delivery mode is proving insufficient. IDLE appears to have engaged the
business students and also allowed them to “dip their toes into the real world” (S112R265).
Receiving an interdisciplinary learning experience was also revealed during analysis, with
students reflecting on the effects, choices and challenges of decision making. Students felt
that: “By working in the simulation, to be a manager I need to consider the potential effect of
my decisions carefully because sometimes a little move could have a huge impact on the
company and even the society”. Most students reflected on making choices and the sideeffect of those choices:
During the project, we faced lots of difficulties. For example, when making
company decisions, it’s a hard choice between profit and other company’s KPIs
such as product quality. After a long time thinking, we give up blindly pursuing
profit because we think profit is not everything, and although our profit is not the
highest, after we do everything good, the profit will keep increasing in the future
(S211R55).
Not only had this particular student discussed their thinking patterns of choosing profit
maximisation over other strategies, they also pointed out the fact that they understood that
side-effects can take time. Yi (2010) argues that it is very difficult to learn the impact of
social, environmental and economic decisions in the real-world because mistakes made in
the real-world only become evident with a certain delay in time and side-effects sometimes
remain totally unnoticed (see Chapter 2 Part 2).
Moratis et al. (2006) argue that delay and side-effects are areas which business higher
education must consider in their learning approach, and which require further investigation.
The reflections identify the relevance of a systems approach for this type of learning.
According to Olsen and Raunak et al. (2013), Moratis et al. (2006), Seaton and Boyd (2008)
and Clarke and Hermens (2009), using computer simulation games for the application of
systems thinking within business higher education is an area that requires further
investigation. Interestingly, some business students referred to IDLE in their reflections as
being “just like a game” (S112R270). They further elaborated: “it was as if we were playing
chess in the sense that each decision had to be critically evaluated” (S112R270). Also
interesting is that viewing IDLE from a gaming perspective, the competition or leader board
was rarely mentioned in the reflections analysed.
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One student commented that “we made the decision in the last two weeks to not check the
scoreboard (leader board) and just to focus our decisions based on our strategy, which in
turn made the decision-making process fair, more unanimous and simpler” (S112R220).
While during observations the leader board added excitement to the start of class, it did not
appear to influence decision making. Rather, students struggled with breaking the traditional
profit paradigm thought pattern in order to develop a strategy and stick to it. Only two
students felt that the design of the simulation was not necessarily a true indicator of the
complexity of reality.
I thought the simulation was a clever concept; I enjoyed the processing of finding
a balance between each decision made to the decisions made prior. The fact that
you could make decisions and see an instant outcome, and change the decision
if desired, obviously ensured a more positive outcome, but I thought this was not
a true representation of real life (S112R197).
However, even though the simulation concerned lots of information and factors,
the business circumstance in reality are still more complicated and uncontrollable
than this simple program (S112R183).
I felt that these reflections were important to specifically identify and analyse. Chapter 4
outlines the complexity experienced in designing the simulation. Careful attention was paid to
ensuring enough intricacy occurred during the simulation engagement in order for
interrelationships to be experienced, but also guaranteeing learning could take place by
keeping it simple.
Overall, a systems approach to the design of a web-based simulation that included corporate
responsibility and sustainability was very well received, according to the business students’
reflections.
Each decision made impacts your entire business, other businesses, and in
effect, economies of scale. IDLE mirrors real-world situations in that not only
does it ask you to make fundamental business decisions, but that it throws global
issues (such as natural disaster, poverty, and child/slave labour) into the mix. The
amount of depth involved in the simulation resulted in our team becoming very
invested in our business results (S112R155).
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Yi (2010) argues that the design of a computer simulation that best suits the delivery of an
interdisciplinary approach in business higher education will depend on the complexity of the
system that we seek to understand (see Chapter 2 Part 2). This research aims to provide an
all-inclusive approach to higher business education learning, which required the design and
development of a total enterprise simulation that included corporate responsibility and
sustainability. Moratis et al. (2006) argue that while total enterprise simulations within the
marketplace are numerous, simulations that incorporate corporate responsibility and
sustainability are limited, occurring only in a limited number of institutions via a functional
implementation (see Chapter 2 Part 2). Most students felt that “the influence of each
discipline played a major role on every decision made. Thus not one single discipline is more
important than the others — they work interdependently” (S112R233). Because the
reflections represent discussions surrounding the importance of disciplines and their
influence, a key theme of an interdisciplinary learning environment emerged.
7.4.2.2 Interdisciplinary Learning Environment
The benefits of an interdisciplinary learning environment became noticeable in the
student reflections.
The positive aspects of working in the simulation itself were remarkable. Every
single decision impacted on something, which when related to real life appears to
be our situation. By having all of the results of one decision identified in front of
us the seriousness of business decisions were pinpointed (S211R90).
The interaction between business areas was evident in the reflections. Students reflected on
the influence of seeing the interdependencies: “For me, it is now immensely apparent that
any decision made within a business needs to be thoroughly depicted as how it affects the
business as a whole” (S112R244). The realisation of the importance of other disciplines was
also apparent in reflections such as, “I was able to see how decisions could impact on
multiple areas of the business, and gain an appreciation of the importance of other
disciplines in running a successful business” (S211R33). Students enjoyed having the
external environment not treated as a separate hived-off entity.
Working in an active environment I have gained better understanding of practical
real-life experiences and problems that can arise in a business. This problembased learning has motivated and inspired me to think more creatively not only
towards making business successful and profitable but also looking after the
community and the planet (S112R211).
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This research aims to embed corporate responsibility and sustainability into the core
responsible decisions within the simulation as part of a systems approach. Incorporating
corporate responsibility and sustainability decisions in IDLE appeared to enable students to
treat these decision areas with equal importance.
This was evident in their reflections: “It helped me see the impact of environmental factors
and key decisions which wouldn’t be as simply seen if it was a real business” (S211R86).
The importance of including corporate responsibility and sustainability was evident in student
reflections: “There are two things in the simulation that left a deep impression and they are
absolutely positive: UN principles and green rating. Before this simulation I did not know
much about UN principles like collective bargaining, human rights and child labour”
(S112R155). Students deeply self-reflected on the different business paradigms that existed
with IDLE.
Where I struggled was that by behaving socially responsibly I was willingly
sacrificing company profits. While we were told from the beginning that profits
would not be assessed I felt that if this was a real-life situation that would not be
the case. I found that because of this belief, I felt I needed to justify my actions
more to myself than anyone else. IDLE made me question if my morals and
beliefs were strong enough to make me make the same decisions in real-life
scenarios. What I found is that yes, they are, and I would take exactly the same
actions if given the opportunity (S211R79).
Students’ reflections also revealed the learning environment challenging personal values.
IDLE provides an opportunity to challenge your own personal values and apply
them to the real world of business. Challenging the common conception that
profit comes first in all corporations and opening your eyes to the broader social
issues which corporations have a responsibility to consider when making
decisions (S112R243).
Moratis et al. (2006) argue that business graduates currently do not have an understanding
of the linkages between business, economic, social, ethical and environmental contexts (see
Chapter 2). Lacy et al. (2012) argues that a social conscience is not being developed. In the
reflections, students specifically focused their reflection on tangible areas, including
understanding the linkages between business, environment and society. Throughout the
reflections, not only did the interdisciplinary nature of the simulation result in positive
outcomes, but the advantages of working in multidisciplinary teams also became apparent.
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The ability to reach a consensus was a common theme throughout: “This experience has
helped me to learn about the dynamics of companies, the changing marketplace, important
factors to consider when running a company, and the importance of working in a team to
reach mutually beneficial conclusions” (S112R225). Most students reflected on working in a
team and a key theme emerged around collaborative engagement.
7.4.2.3 Collaborative Engagement
One of the most unexpected outcomes of analysing the student reflections was embodied in
the comments that surrounded working in teams. The level of openness and self-reflection
that came from working in a multidisciplinary team environment was unanticipated, and I did
not consider this would be a beneficial student outcome of engaging in IDLE at the start of
this research.
As a part of this team I learnt about the other group members’ disciplines and the
ways they work. It appeared that initially, each group member was more
confident in making decisions that were relevant to their discipline. However, it
was soon realised that each group member sharing their knowledge was
beneficial in making a joint decision (S112R226).
Engaging in a systems learning environment with multidisciplinary teams required the
students to justify their position on a decision and reach a team consensus. Reaching an
agreement appeared challenging, but had a deep impact on their learning.
When I was working in the team project, I found that the final decision making
was the challenge for our group. For example, every group member has their
personal suggestion and consideration, so we have to face intensive argument
about making decisions every week. However, I think this argument is good for
us to make the best decision, because every idea from different people probably
has limited consideration in some part for making decision. The positive aspect
for working in our team is I have had the chance to learn and study different
considerations about decision making in the simulation from different majors
(S112R166).
Thomas and Corneul (2012) argue that today’s business education curriculum does not
embrace any of the natural and social sciences (see Chapter 2). Interestingly, the ability to
be able to adopt and cope with new situations was highlighted in the reflections.

256

The main challenge I experienced in my team project was the cultural barriers.
My two co-workers were Chinese and I am from Europe. I feel like there were a
lot of things we did not have the same opinion on, which sometimes made it hard
to make decisions within the simulation, but at the end we always found a
solution everyone agreed on. The positive aspects of working in my team were
that firstly I learned a lot on how to make collective decisions and that everyone
does not have the same opinion that I have on different things (S211R99).

7.5 Compare and Contrast
As presented in Chapter 3, it is important in mixed-methods research that the
outcomes of both the quantitative and the qualitative data be compared and contrasted
(Morse 1991). In order to merge the data together for interpretation, the outcomes of
the quantitative foundation categories were related to the qualitative findings. While the
quantitative research rejected the null hypothesis and accepted a change in attitude
from a systems learning environment, the degree of positive change through
collaboration, and the differences between domestic and international students, were
unanticipated. Engagement in a systems approach was observed in laboratories and
analysed through student reflections. This information was then compared with
quantitative key findings to provide further explanation. The key findings are
represented in Table 7.6. Quantitative and qualitative results are analysed and
compared under the key themes of attitudes, ethnicity, discipline, learning journey and
teamwork.
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Table 7.6 Compare and contrast

Key Theme
Attitude

Quantitative finding


Overall, business students
changed their attitudes following
engagement in a systems webbased simulation. This was
particularly evident in areas
where direct decision making
occurred in the simulation.

Qualitative findings


Business students reflected on a unique
learning experience provided by a
systems web-based simulation.
“Altering attitudes” and “changing
assumptions” were common phrases
used in the business student reflections.
Combined with comments such as
“never experienced before” (S112R151)
and “should be more of this at
university” (S211R99) supported
observations realising the distinctive
involvement of this approach to
business higher education.

Rationale










Quantitative results revealed
contrasting attitudes of domestic



The contrasting attitudes and comments
of domestic and international students
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Both qualitative and quantitative
data support a change in attitude
following engagement in a
systems web-based simulation.
While the quantitative data
provided statistical evidence, the
observations and reflections
provided the emotional
experience and provided further
explanation on why these results
were revealed.
These results provide
implications for theories
surrounding attitude change
from simulation. In particular,
multiple identification theory
(MIT) (Williams and Williams
2007).
These results also provide
implications for practice
surrounding curriculum design
and relevancy. In particular, by
providing insight into a systems
approach to developing and
delivering business higher
education.
The qualitative data reaffirms the
quantitative results. A majority of

Domestic
and
international
students

and international students for
certain dilemma areas. Areas of
extreme contrasts include OH&S,
discrimination, blackmail and
bribery, society and child labour
concerns.



reaffirm the quantitative findings.
Additionally, the qualitative reflections
exposed learning opportunities which
came from contrasting engagements.
Students who reflected on engagement
of domestic and international contrasts
also reflected on the ability for these
contrasts to break subjective norms and
cultural barriers.







Learning
Journey



Quantitative data revealed
positive and negative attitude
changes after engaging in a
systems approach. Overall



Business students reflected on a unique
learning experience provided by a
systems web-based simulation. “A
different form of learning” (S211R20)
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students reflected on the
differences in working with other
cultures.
The qualitative data reveal more
detail in this area and show that
breaking cultural barriers
enabled the development of
many skills not accounted for in
the quantitative data. These
include communication, problem
solving, negotiation and
teamwork skills.
These results provide
implications for theory
surrounding peer interaction with
students from diverse
backgrounds. In particular, the
Interaction for Learning
Framework (Arkoudis and Tran
2010).
These results also provide
implications for practice
surrounding teaching methods
and curriculum design. In
particular, by providing insight
into understanding ethnicity
differences in learning.
The qualitative data reaffirms the
quantitative data. Students
engaged in the simulation
experienced a learning journey

and “preparation for working life”
(S211R30) were common phrases used
in the business student reflections.

attitude changed in a more
positive direction. This occurred
especially for questions
surrounding child labour, the
environment, discrimination and
bribery.







Teamwork



The focus on teamwork and the skills
developed during the systems approach
engagement was an unexpected finding
that was particularly highlighted in the
qualitative data analysis. While I could
observe them interacting and
communicating during lab observations,
the richness and fullness of the
described experience was unexpected
and not visible in the statistical
quantitative results.
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that was unique.
These results have implications
for theory surrounding learning
stages. In particular, theories
surrounding the conscious
competence learning model
(Adams 2011).
These results also provide
implications for practice
surrounding teaching methods.
In particular, by providing insight
into how learning stages affect
teaching methods and
curriculum design.
These results also provide
implications for practice
surrounding skill development.
In particular, by providing insight
into skills required for the
workplace.
These results have implications
for theory surrounding
teamwork. In particular, theories
surrounding generic skill
development in teamwork
(Wood et al. 2011).
These results also provide
implications for practice
surrounding teamwork in
business higher education.

The key themes identified in Table 7.6 are here further elaborated.

7.5.1 Attitude
The first key findings from the quantitative analysis reveal that attitudes in business
students experienced a change towards responsible decision making after engagement
with a systems approach. The attitudinal change was particularly noticeable in
questions related to areas where direct decisions were made in the simulation. Areas
of significance surrounded the decision-making areas in the simulation include the
environment, training, society, child labour, discrimination and corruption.
A change in attitude was supported by qualitative data. Students felt that, “whilst
participating in the IDLE simulation over the past weeks my views and attitudes have
been altered in relation to the increasing importance for firms to conduct business in a
socially responsible manner” (S211R55). Students reflected on the experience,
specifying that it “changes your assumptions and makes you alter your system of
thinking” (S112R165).
The qualitative data also support the quantitative data in regards to reflections
concerning areas where direct decision making occurred in the simulation. In particular,
the environment dilemma on the Likert scale reveals altered median and data
distribution. Reflections analysed provide some insight into this movement, which was
unlike other data distribution changes. One student felt that “The biggest challenge we
have faced was to determine how to deploy the company’s resources reasonably. For
instance, when we considered e-waste management, we found it was not easy to make
the decision [due to] our lacking of relevant information and knowledge” (S211R102).
I found this interesting because the environmental decisions in the simulation, as
discussed in Chapter 4, have a large impact on the KPI “green rating”. The KPI “green
rating” was constructed during the design and development of the simulation. It was
created so that the business students had a social and sustainable measure for the
decisions they were making in business. Rather than just seeing profit go up or down,
they could see the impact on the “green rating” KPI and in turn on other KPIs.
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My initial assumption was, given the integration of social and sustainable business
decisions with organisation strategy within business education were new concepts to
the business students, they would have no preconditioned attitudes. The impact of the
“green rating” KPI appeared to have a deep influence on their attitude.
Analysing the key themes surrounding the impact of the “green rating” reveals that
most students felt that “Before, I could never imagine that green rating and corporate
social responsibility had such a great effect on the reputation as well as profit of a
company like what I recognised through IDLE” (S211R99) and: “IDLE outlined several
indicators that affect not only the operating profit, but also the unforgettable ones, like
green rating and productivity” (S112180). It appeared through the analysis that
engaging students in an experiential learning environment surrounding areas where a
specific attitude had not been set had an insightful effect. This was also revealed in
reflections around societal concerns.
I never touched a similar subject or experience before, therefore I really felt
confused. However, fortunately I can solve these problems now, after I
learned the simulation. Moreover, the simulation shows me that after we
earn money, we should contribute to the society. It is our responsibility to
protect the environment and do the charity activities to assist people who
need help (S112R248).
A majority of students reflected on the effect of making decisions in the areas of
training, society, child labour and corruption. All of these show significant change in the
quantitative Likert scale. Reflections on training included: “The most important aspect
that I have learnt is from CSR and training of employees” (S211R33). Reflections on
child labour revealed similar findings.
The simulation created an appreciation of how challenging it is to address
controversial issues such as child labour and environmental impacts from a
business point of view. Furthermore, it was engaging to learn about the
contemporary issues of the commerce environment and an enlightening
prospect that additional education to create greater awareness may help
address these problems (S112R282).
Observation data also supported quantitative and qualitative findings in respect to a
change of attitude in business students after systems engagement.
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Each week the students would appear to be more comfortable in their experiential
learning environment. They were asking more questions and discussions decisions
openly.
I found myself asking whether it was just making the direct decision in the simulation
that had generated results indicating attitudinal changes. As presented in Chapter 2,
Ajzen (1985) argues that attitude is just one factor of an individual’s behavioural
intention. Using a mixed-methods approach in this research was extremely valuable. I
was able to survey the students and be able to support those quantitative findings with
reflective qualitative data. I was also able to observe the students and see what other
areas may possibly be affecting the decision-making attitude. I felt that definitely
making the direct decision in the simulation allowed the students a first-hand
experience of the impacts and consequences of their choices. In this research, the
students in a systems approach were not making the decision alone. They were using
many skills to compare decisions and work closely with other team members who
possible held very different attitudes. Observations allowed me to see these
negotiation, communication and sometimes confrontation skills being used.
Williams and Williams (2007) propose that a simulation can change attitudes if it fosters
affective, cognitive and behavioural identification dimensions. Multiple identification
theory (MIT) has been developed and tested in the area of changing attitudes towards
handling international conflict through simulation. This research applies MIT to
changing attitudes in decision making in business higher education. MIT recognises
when players effectively identify with the simulation experience they care at an
emotional level about the game outcome. Sousa (1995) and Williams and Williams
(2011) argue in MIT that if players identify strongly with their simulated roles then their
state of emotional excitement makes it more likely that they will retain what they are
being taught. A number of students comment in the qualitative data that the
engagement experience will lead them behaving differently in the future; “the simulation
is useful preparation for the business world” [S211R29]. While the simulation in this
research provided an environment where students could effectively identify, the long
term effect is an opportunity for further research (Williams and Williams 2007, 2011).
MIT also recognise cognitive identification as a dimension of attitude change and
occurs when players associate the structure, processes and results of the simulation
with reality, arguing that the realistic nature must be apparent (Williams and Williams
2007, 2010).
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As described in Chapter 4, ensuring the business students were provided with a
realistic environment was a key factor in the design. Cognitive identification occurs
through the systems approach structure, process and results being designed around
business decisions of a smartphone manufacturing company. Reality was noticeable in
student comments such as; “a realistic experience close to what a real life company
would be like” [S112S177].
Finally MIT recognise behavioural identification as a dimension of attitude change in
which the simulation allows direct personal experience because they have been
allowed to act as they wish in the simulated experience (Williams and Williams 2011).
As described in Chapter 4, the ability for the students to take on the role of a manager
and have the ability to try different options without a ‘right’ or ‘wrong’ answer was
paramount. Qualitative data supports with comments such as; ‘we can try different
figures or decisions in the system to find out the optimal result before we save which
makes me feel free to try” [S211R96].

7.5.2 Domestic and International Students
The second theme from this research is the ability for the systems approach to allow
cultural differences to be explored. Quantitative data reveal differences in attitude
changes based on ethnicity. Qualitative data confirms this difference of attitude, but
reveal unexpected findings. Breaking social norms and experiencing cultural barriers
appeared to be an extremely positive aspect of working in a multidisciplinary team.
Most of the students reflected that: “First and foremost, differing cultures, values and
beliefs amongst team members resulted in different views on strategies that should be
implemented” (S112R243). The benefits were reflected on: “By working in such a team
environment I now have a greater appreciation for the individual and unique views and
experiences that other people have, especially those of international students”
(S112R167). Also the challenges: “However, this experience hasn’t been without its
difficulties. It was initially difficult to effectively communicate to our international student
whose first language wasn’t English, and it took us time to fully integrate him into our
team discussions as he was originally reluctant to participate” (S112R187).
Ajzen (1985) argues that subjective norms affect an individual’s behaviour
because they weigh up complying with the wishes of other individuals. While the
quantitative data explicitly reveal the differences in attitudes based on ethnicity,
the reflections allowed the decision-making process to be analysed.

264

Challenges faced during the team project were working with a different
culture. I found international students to take a longer period of time to
understand the concept of the decisions we were making. Through working
with an international student I learnt how different cultures view the work
environment and the environment in general. For example, I was told that in
China overtime was a good thing to do a lot of as it was the only way to
make a decent living, whereas in Australia the average wage is enough to
live on and overtime is an occasional bonus. A second positive aspect of
working in my team was that decisions I personally thought were right were
occasionally challenged by people in other disciplines, leaving us to alter
the decision and find the ultimate result (S211R78).
Theories surrounding domestic and international students in business higher
education are limited. The Interaction for Learning Framework, developed by
Arkoudis and Tran (2010) consists of six interrelated dimensions as a guide for
enhancing interaction between domestic and international students. Each
dimension creates the condition for effective interaction between students of
diverse cultural and linguistic backgrounds. I have applied these dimensions to a
systems approach in business higher education. The first dimension, planning
interaction, is evident in a systems approach through the design and
development of a web-based simulation. The second dimension, creating
environments for interaction, is well supported by the simulation. The systems
approach encourages students to move beyond their regular social groups. The
third dimension, supporting interaction, is catered for in the systems approach
through multidisciplinary teamwork which provides practice for communication
skills for interaction, including focussed listening, turn-taking, questioning,
negotiating and giving feedback. The fourth dimension, engage with subject
knowledge, is present in the systems approach through the ability to harness the
potential of shared knowledge. Developing reflexive processes is the fifth
dimension.
Through explaining and defending their views to others, conflicts can be
reconciled and students arise at “negotiated meanings” (King 2002 p.37). The
simulation fosters a community of learners which is the fifth dimension.
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7.5.3 Learning Journey
In analysing the statistically significant quantitative findings and rich student qualitative
reflections, I found myself thinking back on the observations and the students’ learning
journeys. From week to week the students appeared to gain confidence. As discussed
in Chapter 5, the design of IDLE included the decision to scaffold the decision-making
process in order to give the business students a chance to experiment and understand
the interrelationships over time. Not only did this design appear to increase the desire
to understand the dynamic interdependencies, but it created anticipation and in turn
engagement. The business students were eager to see what new decision variables
were being released for the week. Comments observed included, “Are the corporate
responsibility and sustainability decisions open yet?” (3MS16) and “Do you think our
productivity levels will be affected when we are able to offer overtime?” (1TS10) I
observed that the students rarely left the laboratory prior to the end of the two-hour
class. They were more than happy to use the time to try different options and
experiment with their decision making: “Let’s try this” (2MS9) and “What happens if we
increase product price?” (2TS11) and “No, that result is worse, go back to where we
were” (2TS10). While Mann et al. (2011) argue that a slow release of decision variables
is not realistic (see Chapter 2), this research aligns with Kriz (2010) and Manni and
Cavana (2007), who argue that supporting experimentation time increases learning
potential and cognition.
While Mann et al. (2011) argue that “getting a number of attempts” is not realistic (see
Chapter 2), comments and actions observed contribute to contrary supporting
arguments.
With decision variables being released each week, complexity increased and student
learning appeared to go through certain stages. In exploring this further, I reviewed the
conscious competence learning theory (Adams 2011). This model describes the four
stages of learning theory. Learners begin at stage 1 “unconscious incompetence”. They
pass through stage 2 “conscious incompetence” and stage 3 “conscious competence”,
and ideally end at stage 4 “unconscious competence”. In exploring the stages of the
conscious competence learning model, I found similar commonalities in the
experiences of business students engaged in the simulation. I have represented these
similarities in Table 7.7. This table integrates the learning stages with quantitative and
qualitative supporting evidence.
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Table 7.7 Systems learning and the Conscious Competence Learning Model (Adams 2011)

Stage

Evidence in systems learning environment

Stage 1:
Unconscious
incompetence

During Stage 1 business students entered the simulated environment not aware of the existence or relevance of the skill area.
Business students were not aware that they were deficient in understanding organisation strategy that includes social responsibility and
sustainability. The business students had to become aware of this incompetence before developing an understanding of how the many
different decision interactions occur.
Quantitative supporting data:
As the business students entered the simulated learning environment, their feelings about performing certain behaviours were based
on their current beliefs and learning to date. This was evident in their pre-test results. The pre-test results reveal that business students
attitudes were overall highly concentrated in week 7.
Qualitative supporting data:
Observation revealed business students during the first week of simulation engagement at this unconscious incompetence stage. The
students were slow to log on and were not sure where to start. Comments such as “Where do we start?” and “Which decision do we
make first?” were common.
Reflections also support observations and quantitative data. In being unaware, the business students reflected that initially the
simulation was challenging: “We found it difficult when we started to do this work” (S211R91).

Stage 2:
Conscious
incompetence

Business students became aware of the existence and relevance of the skill area. Business students became aware of and began to
understand the importance of knowing the interactions that occur in responsible decision making that includes social responsibility and
sustainability. Business students became aware of their deficiency in the area and attempted to experiment with making decisions in
the simulation.
Quantitative supporting data:
Increasing their knowledge in understanding the impacts and consequences changed the thinking paradigms of business students.
This is evident in the overall statistically significant change in attitudes revealed in the post-test results.
Qualitative supporting data:
Observation revealed business students moving physically closer to one another, looking at one screen. Some students got their
calculators out to check figures. Others started writing down results.
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Reflections revealed the extent of the business students’ deficiency. Confusion was noticeable as new concepts were introduced: “The
biggest challenge for me is how to start to operate a company. When I undertook this company, I did not know how many machines
should be bought, how many employees to hire, how much money should be invested in advertisement and which elements I should
consider. I never touched these experiences before, therefore I really felt confused” (S21191).
Stage 3:
Conscious
competence

Making decisions in the simulation allowed the business students to achieve conscious competence, but they needed to concentrate
and think in order to perform the skill. The business students worked in their teams discussing and demonstrating decision impacts and
consequences with one another.
Quantitative supporting data:
Engaging in decision making allowed the business students to gain a greater understanding of the impacts of their decisions. The posttest revealed statistically significant results for those Likert scale questions where direct decision making occurred in the simulation.
Qualitative supporting data:
As the weeks progressed more decision variables were released, practice continued and a greater level of confidence was observed.
The noise levels were louder as team members prompted different options to be tried.
Reflections supported this greater level of confidence with comments such as “However, fortunately I can solve these problems now,
after I learn the simulation. Moreover, the simulation also showed me that after we earn the money, we should contribute to the society.
It is our responsible to protect the environment and do charity activities to assist people who need help” (S112R191).

Stage 4:
Unconscious
competence

In this stage the skill became so practised that it entered the unconscious parts of the brain and became “second nature”. Business
students graduating and working in industry are more aware of the interactions of all areas of a business. This includes incorporating
social responsibility and sustainability. Although, the more they practise in Stage 3, the easier it will be to move to Stage 4.
Further research requires following the business students through their working career to see if they move to this stage of learning.
Reflections indicate positive perception: “I am confident I will take these learnings into the business world when I graduate from
university” (S11191).
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Incorporating the conscious competence learning model allowed me to realise the
journey that the students had been on, but also myself during the analysis. Through
this analysis, I was able follow the business students’ learning journey through
observations and reflections.

7.5.4 Teamwork
The focus on teamwork and the skills developed during the systems approach
engagement was an unexpected finding that was particularly highlighted in the
qualitative data analysis. While I could observe them interacting and communicating
during lab observations, the richness and fullness of the experience was unexpected
and not visible in the statistical quantitative results.
Teamwork is a key area of student learning in the future of undergraduate business
higher education (ABDC 2008). While there are many benefits of teamwork (Wood et
al. 2011), there are as many challenges or negative aspects (Aggarwal and O’Brien
2008). A majority of the students commented on both these areas; “teamwork makes it
possible to brainstorm, and having a team allows for positive encouragement and
leaves you feeling supported and confident when making serious decisions for your
company” [S211R41] and “The biggest challenge I faced in the projected was getting
back to that group mentality. Like the saying goes there is no I in teamwork. All of the
sudden, every idea had to be communicated and negotiated in order to implement it”
[S112R294].
Engaging in a systems approach appears to foster many skills connected with
teamwork. The challenges appear to include not only coming to a final agreement
on the decision, but also the skills required to get to this agreement. Collaborative
engagement required students to think about the disciplinary skills they
possessed, and also the disciplinary skills their team members held. This also
required them to use their soft skills, such as listening, respecting others’
opinions, negotiating and compromising. As presented in Chapter 1, it is these
“soft” skills or, as Waite et al. (2011) describes them “non-negotiable” skills which
are currently not being addressed by current higher business education
approaches.
The biggest challenge I met is the idea shock, ’cause each of us were from
a different major, we focused on different points when crafting the
company’s strategy and it impacted on our decision making. Thus,
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achieving an agreement in our team was really difficult. There were many
arguments. It was hard to change anyone, and each of us had different
perspective on business… All our team members can listen to each other’s
opinion patiently, and are willing to make adjustment if the ideas were
rational and creative. Our final decision was based on team mutual
agreement. Because each of us can bring our unique knowledge and skills
to the team, thus it was easier for us to create better outcome. Even though
we had many disagreements during this process, it was good for us in the
end (S112R162).
Along with the ability to reach a consensus, the ability to understand strengths and
weaknesses in a team was reflected on.
Having two other team members that were accounting majors — it was
both their approaches towards the decisions which most of the time was
unanimous compared to mine. I felt as though I had to argue a convincing
reason for them to go with my approach to the decisions. In turn, however,
this factor was quite a good learning experience for me as I really had to
think hard about the things I had previously learnt in marketing and HR to
justify reasons (S211R74).
Not only were the strengths and weaknesses of others reflected on, but also one-self.
There are three members of our group that mean by there will be three
perspectives for one decision. Each perspective is reasonable. So, during
the team project, sometimes it is really difficult for us to make a final
decision. In my opinion, in teamwork it is necessary for each member to
listen and consider the opinion of others. Even though there were
challenges during the teamwork, it is still a good opportunity for us to gain
experience. Through the teamwork, I found my shortcomings with the
comparison with others. To better understand others, and learn the virtue of
others to cover the shortage of myself (S112R232).
Students felt that the ability to use IDLE as a means of assisting collaboration between
cultures was another unexpected outcome: “for me, who is from the non-English
speaking country with poor English communication skill, using data evident to support
my idea is necessary to present my idea clearly to further persuade my team member”
(S211R87).
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Analysing the quantitative and qualitative data resulted in the key themes of attitude,
ethnicity, disciplines, learning journey and teamwork. Elaborating on these key themes
allowed the implications to theory and practice to be explored.

7.6 Conclusion
This chapter presents Stage 3 of the research implementation framework. It evaluates
the impact of applying IDLE in a business higher education environment, particularly
from the perspective of student active engagement integrating experience and
feedback through simulation. This chapter evaluates the impact that a systems learning
environment had on business students’ attitudes, norms and thought patterns. The
evaluation utilised a Likert scale pre- and post-test survey to measure a change when
engaging in the web-based simulation. Non-parametric statistical tests indicate that
statistically significant outcomes appear to be directly related to the systems webbased simulation experience, rejecting the null hypothesis. The contrasting opinion of
domestic and international students was an unexpected outcome of this analysis and
an area for future research.
This chapter also describes the IDLE learning environment and presents observation
data of business student engagement during laboratory classes. Observations reveal
learning through systems simulation to be engaging, thought provoking, challenging,
stimulating and enjoyable. To support the quantitative and observation findings, this
chapter also analyses qualitative business student reflections after the web-based
simulation engagement. Key themes were collated into three overarching concepts.
First a unique learning experience, second an interdisciplinary learning environment
and finally a collaborative engagement. Experience, environment and engagement
combined to an overarching theme that comes from providing a systems approach to
learning.
Finally, this chapter compares and contrasts the outcomes of both the quantitative and
the qualitative data. In order to merge the data together for interpretation, the outcomes
of the quantitative foundation categories were related to the qualitative findings. First, it
seems that engaging students in an experiential learning environment had an insightful
effect on positive decision making.
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Multidisciplinary teamwork appears to have had insightful effects on these changes.
Working with team members of different languages, cultures, values and beliefs
appeared to be a massive learning curve but also an extraordinary collaborative
experience. While the research hypothesised a change in attitude, behaviour and
decision making from a systems learning environment, the degree of change and the
differences between ethnicity were unanticipated and enabled a number of theories to
be applied.
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Chapter 8 — Conclusion and Future
Work
8.1 Introduction
This study set out to evaluate an alternative approach to teaching and learning
undergraduate business education. Initially, the study identified the current approach to
undergraduate business education as having a traditional silo focus that lacked in
cross-functional business relevancy, together with the absence of environmental,
societal, moral and ethical underpinnings. The requirements that enterprises are
demanding from business graduates were analysed alongside current undergraduate
business education graduate skills. The gap between industry’s demands and business
education sector’s supply are examined, and the current challenges in meeting the gap
discussed. The study identifies considerable opportunities offered by a systems
approach to undergraduate business education. In particular, the option of applying a
systems approach via web-based technologies to gain a holistic view of responsible
decision making is highlighted. Integration of disciplinary knowledge includes societal
and environmental business decision making. The literature on this subject, and
specifically the use of a systems sustainable model for application in undergraduate
business education, is an area of limited insight. The study sought to answer the
research question: what is the impact of a web-based systems approach to responsible
decision making in undergraduate business education?
To answer the research question, the study aimed to design, develop, implement and
evaluate a systems approach to responsible decision making in undergraduate
business education.
The objectives of this research were as follows:
1. Evaluate current and potential teaching and learning approaches in
business education to determine limitations of graduates in the current
business climate.
2. Analyse the interdependencies, relationships and complexities that exist
between business, the environment and society.
3. Design and develop a dynamic model to reflect the multidimensionality of
organisational phenomena
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4. Implement a systems approach in an undergraduate business education
environment.
5. Explore the impact of a systems approach on responsible decision making
in undergraduate business education.
This study makes contributions:
1. to the growing research on the dynamic forces that exist between business,
environment and society
2. by providing educators with a systems sustainable model for delivering an
interdisciplinary student learning experience, particularly from the perspective of
student active engagement, by integrating experience and feedback through
simulation
3. by understanding the learning journey of undergraduate business students and
the impact of a holistic experiential teaching and learning environment on
responsible decision making
4. by applying multiple identification theory (MIT) and the conscious competence
learning model in computer simulation design and development
5. by developing a unique web-based systems simulation model for curriculum
learning and teaching in undergraduate business education with the potential
for application in other learning environments in secondary school and industry.
This chapter synthesises and summaries the key findings and arguments developed
throughout this research in four sections. First, a synthesis of the findings presents
answers to the research questions. Second, the theoretical and policy implications of
this study are examined. Next, the areas for future research are discussed, and finally,
limitations and personal reflections are presented.
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8.2 Summary Findings
Chapter 2 (Literature Review) outlines several weaknesses and gaps in the current
teaching and learning of undergraduate business education. First, the literature review
identifies that the application of an interconnected approach in undergraduate business
education design is one of the key strategies for producing graduates that can meet the
needs of current organisation demands. The current traditional design is leading to
undergraduate business education being delivered in a linear and silo disciplinary focus
that creates one-dimensional graduates with little or no cross-functional business skills.
Second, undergraduate business education needs to keep up with industry by
providing tools and knowledge for graduates to be creators of business models that
attend to current and future social, environmental and economic issues. It is argued
that business education requires a more holistic approach with a systems perspective
engagement. Web-based simulations are ideal for developing experiential learning
environments that provide a holistic “real-world” experience and have the ability to
accommodate students with various learning styles. Finally, it is extremely difficult to
find documented evidence on the effectiveness of interdisciplinary programs in
undergraduate business education.
The issues with the current undergraduate business education approach warranted the
rethinking of traditional business teaching and learning models, and are therefore the
focus of this research.
Chapter 3 presents an implementation framework for the integration of a pragmatic
paradigm to design, develop, implement and evaluate a web-based systems approach
to responsible decision making in undergraduate business education. First, Stage 1
employed a systems methodology to design the intricate multifaceted relationships of
responsible decision making. Second, Stage 2 used dynamic systems development to
enable the production of a web-based simulation to facilitate the learning of
undergraduate business education. Finally, Stage 3 used a mixed-methods approach
to understand the impact of a web-based systems approach to the responsible decision
making of undergraduate students.
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The design details of the intricate multifaceted relationships of responsible decision
making are presented in Chapter 4. The design had to ensure that undergraduate
business students were able to clearly see the interrelationships and
interdependencies that existed in responsible decision making. An extremely important
factor in the design was the fact that as the number of decision variables in an
organisation increases, the relationships become harder for the human mind to
comprehend. To ensure the appropriate amount of interrelationships was identified in
the design, causal loop diagrams were initially developed to reveal the decision
dynamics of each traditional discipline. Next CSR and sustainable decision dynamics
were identified and integrated. The unique design ensured real responsible decisionmaking dynamics, while not being so complex that the interrelationships were
overlooked.
Dynamic systems development methods were utilised to transform the designed
dynamic model to a simulation platform, as presented in Chapter 5. Development
ensured a systems approach could be easily utilised by a large number of business
students. Functional, environmental and physical factors were considered during
development. Screen design, location and usability of the web-based simulation were
paramount, along with delivery of an online distributive software platform, Forio.
Importing the dynamic models to a web-based platform required a thorough testing
environment that involved academics, business students and industry representatives.
The development of the web-based simulation uniquely took into account a learning
framework scaffolding the release of decision variables over a five-week period. The
web-based simulation was named “Interactive Dynamic Learning Environment” and
given the acronym IDLE, along with an associated logo for ease of recognition by the
business students. The scaffolding also included purposely inbuilt scenarios to ensure
students engage in a number of learning circumstances. Other learning objects were
designed to provide an optimal “lifelike” experience, including digital stories,
newsletters, learning guides, and instructor and tutor guides. Including the learning
objects in the development allowed both the teaching staff and business students the
ability to become part of the IDLE story.
Evaluating the impact of the web-based simulation on final-year undergraduate
students included quantitative research utilising a pre- and post-test, while qualitative
research used observations and reflection surveys.
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The key findings suggest interactive interdisciplinary decision making via a unique webbased simulation alters undergraduate business students’ attitudes towards
organisational decision making.

8.3 Implications for Theory
The study data and analysis findings have theoretical implications for multiple
identification theory (MIT) and the conscious competence learning model.

8.3.1 Multiple Identification Theory (MIT)
As discussed in Chapter 2, MIT proposes that simulation can foster attitude change if it
adopts affective, cognitive and behavioural identification dimensions (Williams and
Williams 2007).
8.3.1.1 Affective Identification
Williams and Williams (2007) propose that affective identification exists “when players
become emotionally invested in the outcome of a simulation” (p. 454). They extend this
to suggest that simulation design can encourage affective identification by creating
environments where players become emotionally involved. My study findings support
notions of simulation design being able to provide an environment where players
become emotionally involved; but I argue along the lines of Tajel and Turner (1979)
and Albert et al. (2000), that one’s personal values and positive feelings within a group
are significant in the ability for affective identification to contribute to attitude change.
Evidence of this is presented in the preceding chapters. Personal values and positive
feelings are expressed in findings surrounding teamwork. Teamwork is a significant
aspect of my study’s qualitative findings. Areas of significance that contributed to the
attitude change surrounded the multidisciplinary construction of teams, requiring
different disciplines to come to common agreement. Also involved are the differences
in opinion and resolution skills required for domestic and international students to work
together in a group to come to an agreed decision in the simulation.
The discussion in the preceding chapters reveals positive and negative feelings during
engagement, but overall, a stronger personal value endured, which had a large
influence on affective identification within the group. These findings are significant, and
their implications could be considered when continuing research on MIT.
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8.3.1.2 Cognitive Identification
Williams and Williams (2007) propose that cognitive identification “develops when
players identify the structure of the simulation they are playing with reality” (p. 455). My
study supports the notion of realism in simulation design, as discussed in the preceding
chapters; although I also argue that a realistic environment is not enough to contribute
to an individual’s attitude change. Findings discussed in the preceding chapters reveal
that players have to make a direct decision in the simulation for cognitive identification
to effect attitude change. Johnson et al. (2012) define cognitive identification as the
“thoughts or beliefs regarding the extent to which individuals define themselves on the
basis of a social referent” (p. 4). Making a direct decision in the simulation allows
thoughts and beliefs to be experienced. This is significant in regards to simulation
design and a potential implication to MIT.
8.3.1.3 Behavioural Identification
Williams and Williams (2007) propose that behavioural identification “prompt[s] people
to translate their understandings into action” (p. 456). They claim that behavioural
identification promotes the deepest level of attitude change (p. 189). There is a lot of
theory in the literature in regards to what constitutes behaviour change (Fishbein &
Ajzen 1975; Ajzen 1985; 1991; Sheppard et al. 1988; Bandura 1989). Williams and
Williams (2007) do not propose that MIT changes behaviour, but rather, contend that it
provides the environment to identify one’s behaviour and learning journey through
experimentation.
There is a lot less research in this area. I present the learning journey as a significant
finding throughout the preceding chapters. More than the engaging experience, the
learning journey of a systems approach for responsible decision making requires an
interdisciplinary environment and collaborative engagement. MIT could consider the
three Es: experience, environment and engagement, as an implication for MIT during
further research.
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8.3.2 Conscious Competence Learning Model
While the conscious competence learning model has not being written about for many
decades, my study’s findings reveal it as a powerful tool for use in designing simulation
experiential teaching and learning environments.
There have been numerous theories and models of learning put forward throughout the
various paradigms. A majority of models focuses on the learner type, with the teaching
and learning tool designed around the type of learner. Pritchard (2009) argues that
perhaps a “teaching to all types” strategy is best engaged in the design of a systems
approach. This study finds the conscious competence learning model allows for the
focus on the learning stages “common to all” type strategy.
8.3.2.1 Stage 1: Unconscious Incompetence
During unconscious incompetence the learner is unaware of the existence of the
relevance of a particular skill area (Adams 2011). This study’s findings support this first
stage of learning, but suggests that making students aware of this incompetence
requires the first experiential encounter to be a “play” type environment, where only a
select few of the decisions in the simulation are open for engagement.
8.3.2.2 Stage 2: Conscious Incompetence
During conscious incompetence the learner is aware of the existence of the relevance
of a particular skill (Adams 2011). This study’s findings support the second stage of
learning, but suggest that in order to obtain conscious incompetence, each of the skills
being learned during the experiential encounter requires a scaffolding approach. This
requires decision variables to be released intermittently, giving the students time to
experiment with many different decisions over a period of time.
8.3.2.3 Stage 3: Conscious Competence
During conscious competence the learner treats the skill as second nature, but they
need to concentrate and think in order to perform the skill (Adams 2011).
This study’s findings support the third stage of learning, but suggest that the level of
skill acquired during Stage 3 is dependent on the time practising and the amount of
experimentation allowed. I propose that simulation learning that attempts to change
attitude must support the learner moving to Stage 3 of the conscious competence
learning model in a risk-free environment for a time period that is consistent with the
skill being acquired.
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8.3.2.4 Stage 4: Unconscious Competence
During unconscious competence, the skills become so practised by the learner that
they become almost second nature. Adams (2011) suggests that it is so practised it
enters the unconscious part of the brain. Stage 4 is included in further research as a
longitudinal study as to the implications of the conscious competence model over time.
While this research applied systems and dynamic systems development methodologies
to the design, development and implementation of IDLE, the guiding principles of MIT
and the conscious competence learning model are evidenced in the findings. The
implication for MIT is first, that the three types of identification dimensions have been
supported in an undergraduate business education learning environment fostering
attitude change in responsible decision making. Second, the three dimensions of
identification for simulation design have been explored, and possible further conditions
for attitude change put forward. The implication for the conscious competence learning
model is first, that the four stages of learning have been supported in an undergraduate
business education learning environment. Second, the four stages of learning for
simulation design have been explored, and possible further conditions for attitude
change proposed.

8.4 Implications for Practice
Applying a systems approach to responsible decision making in undergraduate
business education has many potential implications to practice. These include:
1. Enhancing curriculum design — the availability of a unique web-based systems
simulation model provides an experiential learning experience that can be
integrated into existing or new curriculum. This engaging learning approach can
be used to improve curriculum design in undergraduate business education by:
a. offering a model for interdisciplinary learning where knowledge is
integrated from a holistic perspective. The systems approach has been
specifically designed to ensure undergraduate business student
knowledge is sufficient to be able to understand interdependencies
during responsible decision making
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b. providing an innovative technological tool for use in undergraduate
business education enabling student access to digital learning
c. demonstrating the integration of a blended learning environment into a
final-year capstone experience for undergraduate business students,
allowing flexibility and convenience while retaining the benefits of face to
face laboratory facilitation
d. delivering evidence of multidisciplinary team construction benefits that
support higher levels of knowledge, skills expertise and experience
e. delivering evidence of domestic and international differences in thinking
and attitudes contributing to possible classroom and assessment
activities that could enhance interaction.
2. Increasing curriculum relevancy — the availability of a dynamic model that
incorporates the interdependencies that exist between business, society and
the environment assists in keeping the curriculum up to date by incorporating
the following:
a. a real-world focus that prepares undergraduate business students for
the role of modern business beyond university in a risk-free
environment. The real-world design is not just interesting to students,
but involves particular intellectual challenges around responsible
decision making, contributing to the development of thinking skills and
the acquisition of relevant knowledge.
b. scenarios designed around the UN Global Compact enabling
undergraduate business students the opportunity to see the alignment
that exists between business and communities. Making decisions
around these scenarios requires the students to use prior knowledge,
gain an in-depth understanding of the decision area and develop the
ability to express ideas and findings through communication with team
members
c. a number of learning objects that surround the web-based simulation
assisting in creating a realistic experience, catering for different student
learning needs. The learning objects assist in students developing an
integrated, holistic understanding of responsible decision making.
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3. IDLE application in other environments — using web-based technology allows
for easy access and potential application of IDLE in learning environments
including:
a. secondary education —
i. the ability to be able to systemically educate students prior to
entering tertiary education has the potential to enhance their
secondary school learning experience. Enhanced engagement
has the potential to improve secondary results while preparing
them to think more holistically prior to tertiary learning
ii. using IDLE in secondary education opens the possibility for
students to start undergraduate education with prior knowledge
in regards to the link between business, the environment and
society. The implications of this could be significant in ensuring
responsible decision making is applied not only in business
faculties but across the university, and indeed the world
iii. potentially embedded curriculum development using IDLE could
be developed which more effectively integrates secondary and
tertiary education
b. industry —
i. the flexibility of IDLE makes it possible for industry professional
engagement either online or face to face. In industry IDLE could
be delivered for training purposes or for more practical decision
making. The use of IDLE in industry has the potential to change
current and future responsible business decision making
practices
ii. industry has the potential to utilise and expand the dynamic
model that exists within IDLE enhancing relevancy for their
sector. Currently, IDLE is developed around data from the
manufacturing industry, but the dynamic model could be applied
to other industry sectors
4. Systems approach application — the dynamic model that underlies the
calculations and interdependencies in IDLE can be used as the basis for
understanding complex responsible decision-making interrelationships in other
sectors such as service, mining, transportation, agriculture and government.
The implications of this are significant in ensuring responsible decision making
is applied on a global scale.
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8.5 Future Research
The impact of a web-based systems approach to responsible decision making in
undergraduate business education highlights that an interdisciplinary learning
environment fosters attitude change to responsible decision making.
Future research will need to:


explore the differences in responsible decision-making attitudes of domestic
and international students, male and female students and different student
disciplines



explore the benefits of multidisciplinary teamwork



conduct longitudinal investigations, into the future, into whether the attitude
change towards responsible decision making has a long-lasting effect as the
business student enters and develops their career in the workforce



investigate whether the advances that result from systems approaches bring
about affiliated changes in associated behaviour



investigate the effect of multidisciplinary teamwork on MIT and identification
behaviours



investigate whether students in the Australian undergraduate business
education context are more sensitive to responsible decision making than their
global counterparts in other parts of the world



explore the direction of attitude change in undergraduate business education
students.

8.6 Limitations
This research proposes a web-based systems approach to responsible decision
making in undergraduate business education. The following limitations apply:


peer influence and social desirability bias —
o

the following actions were taken to reduce this limitation:


results in the simulation had no bearing on the student’s subject
assessment grading, in order to reduce engaging in the
simulation with the thought that a particular answer was
desirable



teams were multidisciplinary and formed randomly, reducing
peer influence in responses
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survey questions had a mixed negative and positive response,
eliminating same type responses throughout



my involvement with the capstone teaching team and the development of the
capstone subject —
o

the following actions were taken to reduce this limitation:




all surveys were distributed and collected by a third party

reflection assessment was assessable in the capstone subject
o

the following actions were taken to reduce this limitation:


all reflections were marked by external tutors



all reflections were accessed for use in this study after session
end date.

8.7 Personal Reflection
Setting my research in a pragmatic paradigm supported my holistic nature; being
actively involved in the learning process and being able to embed learning in a real-life
context was an important aspect of this research. As my research journey progressed I
do not believe I fully appreciated the intricacies involved in integrating responsible
decision making. The complexities in designing and developing a web-based systems
approach clearly underlined why this is such a challenge in undergraduate education,
why it is so important for business students to be aware and have experience prior to
entering industry.
Although having IT knowledge enabled the design and development of IDLE to occur
within this study, the timeframe for implementation was set and required intense
design, development and validation phases. Even though I was working with a live
implementation date, I was able to balance the scope and boundary to within the study
limits. The fact that the simulation is being used by over 1000 undergraduate business
students each year brought the study to life every day. The ability to see my research
in action during and beyond data evaluation has been extremely rewarding.
Being able to write this journey as a researcher was a very new and testing experience.
As I was engrossed in a multidisciplinary study, evaluating using a mixed-methods
approach allowed me to be exposed to both qualitative and quantitative research
strengths. I was able to experience the beauty of language and emotion of direct
observation through qualitative data gathering.
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On the other hand, learning statistical analysis as a new discipline allowed me to fully
appreciate the importance of measurements and accuracy in their quantified
application.
I have grown immensely as a researcher and educator throughout my thesis journey.
When the opportunity came up to utilise my IT and management skills to make a
difference I jumped at the chance.
Literature informs us that there is an urgent need to understand and challenge the
thinking paradigms of undergraduate business students. It is my belief that this
research is one step closer to meeting this challenge.
IDLE has been recognised both internally and externally. It received first place in the
2011 UOW/Uniquest Trailblazer competition, which recognises innovative research
with the potential for commercialisation. More recently, IDLE received first place in the
2014 NSW iAwards, postgraduate tertiary sector, which recognise innovative
products/solutions. In addition, IDLE was an integral part of a submission which was
awarded the 2014 Vice Chancellor’s Outstanding Contribution to Teaching and
Learning (OCTAL) award. IDLE was also recognised in the OLT project “Capstone
Courses in Undergraduate Business Degrees: Better Course Design, Better Learning
Activities, Better Assessment” (Bailey et al. 2012).
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Appendix
Appendix A
A.1 Management discipline in undergraduate business education
According to Penger et al. (2011), one goal of management education is to help
students organise experience in meaningful ways. Penger argues that the study of
management typically concerns itself with the decisions and the actions following those
decisions to resolve issues and problems that arise during a business operation.
Conversely, the mission of higher management education is to create and disseminate
knowledge to enable students’ successful entry into the business world. Management
educators focus on developing students into managers who are capable of applying the
theories and skills taught in their courses. Achieving the desired mission and focus is
being questioned in the current literature. Confirming this, a new study, sponsored by
the Association to Advance Collegiate Schools of Business, recently presented a
comprehensive new perspective on the globalisation of management education
(AACSB 2011). The findings reveal a sizable gap between what the world needs and
what management educators deliver (Bruner and Iannarelli 2011).
The field of management education is vast, but the typical classical approach within
business higher education is first to begin education on vision and mission statements,
external and internal analysis, different management strategies and organisational
structures, and finally, discussions around problem solving. Fontaine (2008) argues
that within this traditional approach, the framework is so rigid that there is little room for
creativity. Within the management discipline, subjects are typically taught via the use of
case studies. While case studies try to apply real-world examples, they do not allow
students to better understand organisational dynamics. Researchers such as Morgan
(1998) and Bolman and Deal (1997) present metaphorical analysis as an alternative
approach to expose management students to the complexity, ambiguity and
paradoxical nature of organisations. Thurston (2000) argues that metaphorical
approaches still rely on linear strategies, like case studies, to learn about complex
organisations, and as such, create a false sense of expectancy about the nature of
independent, holistic and multidimensional problems within organisations.

1

Spelt et al. (2009) argue that if management education’s primary purpose is to develop
managers who can succeed in the business world, then students must experience
problems working across disciplines, working in different disciplines and synthesising
different disciplines. Researchers such as Morris et al. (2006) and Yorke (2000) agree
with this position, arguing that the teacher’s transfer of disciplinary-based knowledge
has been a paramount consideration and has evidenced little recognition of student
cognitive knowledge in recent times. Morris et al. (2006) expands on this further by
indicating that while the academic recognises the importance of discipline knowledge
and skills, they have also come to realise that if these alone form the focus for intended
student learning, the result can be a “blinkered” perspective of their use. Thus, while
the discipline of management has changed through the decades in integrate all areas
of an organisation which now includes CSR, management education within business
higher education remains stagnant. Although several approaches are attempting to
provide a multidimensional view of an organisation, they appear to have been
unsuccessful.

A.2 Marketing discipline in undergraduate business education
Researchers Shaw and Jones (2006) track marketing courses throughout history as far
back as 1902. They claim that as far as the disciplines are concerned in business
higher education, the marketing function was the first of the traditional schools to
emerge as a discipline. Marketing modules or subjects offered in business higher
education comprised market research, marketing strategy, consumer behaviour, sales,
international marketing, product/brand marketing, services marketing, retail marketing,
B2B marketing and e-marketing. Moorman and Rust (1999) argue that marketing is
defined as “the function that manages connections between the organisation and the
customer”. Similar to the management discipline discussed above, the role of
marketing within an organisation has constantly changed, expanding to include
production and societal marketing concepts. These changes led to a new definition
provided by the American Marketing Association: “Marketing is an organisational
function and a set of processes for creating, communicating and delivering value to
customers and for managing customer relationships in ways that benefit the
organisation and its stakeholders” (in Gundlach and Wilkie 2007).
Within industry, the business world is demanding marketing graduates who have both
theoretical and practice knowledge. Organisations are also demanding students be
prepared for the practical life of the business world. With that thought in mind,
researchers such as Helgesen et al. (2009) argue for marketing education to be more
2

interdisciplinary, and that marketing education should include financial accountability,
customer profitability analysis and societal implications. Helgesen et al. (2009) argue
that these areas are lacking in the marketing modules offered in business higher
education. An interdisciplinary view of marketing is not new, however. In 1954, Drucker
(in Byrne p. 37) wrote one of the first descriptions of marketing:
Actually marketing is so basic that it is just not enough to have a strong sales
department and to entrust marketing to it. Marketing is not only much broader
than selling; it is not a specialised activity at all. It encompasses the entire
business. It is the whole business seen from the point of view of the final result
that is from the customer’s point of view. Concern and responsibility for
marketing must therefore permeate all areas of the enterprise.
Such analyses suggest that while business has recognised the interdisciplinary
requirements of marketing throughout the organisation for decades, the education
delivered to marketing higher education students remains disciplinary based with an
emphasis on the analytical. Lichtenthal et al. (2006) argues that emphasising the
analytical fails to provide the collaborative skills that are required for managing across
functions so prevalent in business markets. Implications for teaching marketing in
business higher education include interdisciplinary or cross-disciplinary application, and
addressing how marketing issues resolution affect other organisational levels with the
desire to develop contingent thinking skills. Lichtenthal et al. (2006) declare that
marketing as a discipline can no longer be treated in isolation, but business higher
education schools must determine how marketing issues interact with organisational
and other functional issues. Narayandas (2007) agrees, arguing that the future for
marketing education is filled with opportunities for growth and expansion. Increased
competition and business demands for graduate relevance are forcing business higher
education providers to rethink traditional approaches and consider more, new and
integrative approaches to teaching marketing. Marketing is not the only discipline that
needs to consider this.

A.3 Human resources in undergraduate business education
According to Mathis and Jackson (2007), human resource management (HRM) refers
to the design and application of formal systems in an organisation to ensure the
effective and efficient use of human talent to accomplish organisational goals. Samson
and Daft (2009) argue that this includes activities undertaken to attract, develop and
maintain an effective workforce. Elkins (2002) argues that the need for relevant
3

experiential learning is acute in human resource management curricula. An
organisation experiences virtually every human resource management function,
including recruiting, selection, performance appraisal, compensation, discipline, training
and termination. Elkin argues that a potentially volatile environment exists if managers
are insufficiently trained in the content and application of HRM. While traditional
management classes are important for providing students with academic knowledge of
EEO laws and diversity issues, such traditional methods alone may not fully develop
essential skills.
Researchers such as Elkins (2002) and Baum and Nickson (1998) observe that the
teaching of human resource management in business education has traditionally
focused on equipping students with what were perceived as the necessary tools for
effective management within industry. They present this approach has been, generally,
prescriptive and focused primarily on the dimensions of HRM relating to the appropriate
management of subordinate staff and a world of certainty. These dimensions include
management, staff relationships, labour relations, employment practices, recruitment,
selection and related personnel themes. Classroom practice reflects an approach in
which certainty has primacy. Rather than developing approaches to the subject that are
critical and questioning of industry practice, the emphasis has been on attempting to
equip students for work within “the reality of the industry”, able to cope with personnel
and wider staffing issues on the ground as and when they occur, rather than preparing
them to question the origins of these issues.
Baum and Nickson (1998) specifically point out that textbooks generally mirror this
certainty, and as a consequence of this prescriptive approach to HRM, students will
graduate with perhaps some of the tools necessary to work with staff and certainly a
knowledge of the legal framework within which human resource management operates.
However, they may also graduate in blissful ignorance of the wider context in which
HRM operates. They may not understand the implications that structural diversity within
the industry imposes on the management of people within the sector. They may not
recognise that the human resource issues faced within industries of different countries
are not necessarily those which they face at home and which were presented in class
as universals. They may not recognise the relationship between what they are studying
in a certain context and the wider theoretical context and underpinning within which
that body of knowledge lies, particularly, psychology, sociology and economics.
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Baum and Nickson (1998) argue that human resource management learning needs to
be approached from an educational perspective that is designed to equip students with
the necessary critical factors to contribute to change in this area. The starting point
needs to be one of engendering an understanding of why certain situations exist within
the sector (low pay, high labour turnover, poor perceptions of work in the area) in the
wider historical, social and economic context. Graduates, on entering the industry, may
decide to accept the environment in which they are operating or to become agents for
change, but they will do so on the basis of understanding, rather than as uncritical
evaluators of the status quo. Consistent with the management and marketing
disciplinary analysis, current approaches for learning HRM are being questioned, and
suggestions of an interdisciplinary approach to increase understanding and critical
evaluation are being argued.

A.4 Finance and accounting in undergraduate business education
Researchers Samson and Daft (2009) present that managers’ need to be able to
evaluate financial reports that compare their organisation’s performance with earlier
data or industry norms. The most common financial analysis that occurs in business
higher education focuses on balance sheets, income statements and ratios, and
statistics that express the relationships between performance indicators, such as profits
and assets, sales and inventory. Villiers (2010) note that in recent years the education
of accountants has been in the spotlight. Chang et al. (2011) suggests that the current
financial crisis has created serious repercussions for accounting and finance education.
For centuries universities have provided students with the basic “language” skills
needed for a career in accounting and finance. An accounting degree signifies that a
graduate possess a fundamental understanding of the accounting language (Chang et
al. 2011).
Escott (2009) observes that accounting is one of the most global professions and relies
on robust education and training standards, and as such, the quality of undergraduate
education is essential. This quality is currently under consideration, with a spotlight on
the development of the holistic accounting graduate. Communication, problem solving,
teamwork, self-management, a commitment to lifelong learning, initiative, planning and
organising abilities were rated as the most important non-technical skills in a recent 12month study led by the Australian Learning and Teaching Council (ALTC 2009).
Researchers such as Chang et al. (2011) and Escott (2009) present that the
accounting profession is in a transformative state. The profession is entering a future
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with one set of global standards, and encountering new technologies to store and
distribute accounting information. This means the profession will need to recruit
younger, tech-savvy employees who have fluency in accounting principles but who are
unburdened by past practices. Miller and Becker (2011) argue this transformative state
is being caused by a recent resurgence in unethical conduct within accounting
standards. The subject of ethics has arisen within the accounting curriculum in
business higher education. Miller and Becker (2011) hope that improving the level of an
individual accountant’s morals will be the most effective way to improve business
ethics. The AACSB (2004) observe that government regulations have failed to address
the underlying cause of ethical failures, that to be considered ethical leaders, business
leaders must be both moral persons and moral managers, and it may be through
education that ethics in the accounting profession will improve (Miller and Becker
2011).
Two distinctive approaches present themselves: implementing stand-alone ethics
courses and integrating ethics throughout all accounting courses. Miller and Becker
(2010) suggest that ethics education in accounting may be effective, but may not be
evident until graduates are in the middle of their careers. Either way, Miller and Becker
(2010) argue that current research indicates that ethics coverage has not progressed to
the point of effectively helping students develop more sound moral reasoning. While
accounting faculties cover financial accounting and other accounting topics in their
curriculum, there is less evidence that they support covering ethics. Miller and Becker
(2010) also raise the issue that ethics cannot just be studied in the accounting
discipline alone, and must be taught throughout the entire business curriculum.
Gray (2010) argues this thinking has led to the term “social accounting”. Social
accounting enables a focus on social and environmental (and sustainable) accounting,
with an embrace of social, environmental, ethical, responsible and sustainable
accounting, accountability, reporting, auditing, investment and costing and
management. Gray (2010) argues that as multidisciplinary as social accounting already
is, it needs to become trans-disciplinary in order to take effect on the institution as a
whole. Sustainability can never be viewed productively through the lens of a single
discipline. Thus, sustainability has large implications for not only the education of
finance and accounting disciplines, but all disciplines within business higher education.
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A.5 Operations management in business education
Finch (2008) argues that operations management is the managing of resources a
business uses to create value. It is a fundamental concept that has evolved to enable
organisations to improve their efficiency and effectiveness in the current competitive
environment. Coyle et al. (2003) argue that within business higher education,
operational topics covered include supply chain management, quality management,
demand forecasting, lean systems, inventory, logistics, capacity, constraint
management and facility management. The field of operations management has had a
long history under a variety of different names: production management, industrial
management, factory management. Meredith (2001) argues that while it has been
around a lot longer than the other functions in industry, within business higher
education, it is a discipline with fewer students (Meredith 2001).
From a business higher education perspective, Heineke and Davis (2007) argue that
prior to 1970 no business school offered courses that focused on the services area,
and even today it is mostly an elective option. Meredith (2001) argues this has been
attributed to what is defined as the Goldilocks economy, where students are being
entranced into the other functions with visions of wealth, and hence choose accounting,
marketing, finance or strategy. While being the least popular of majors within business
higher education, researchers such as Meredith (2001), Coyle et al. (2003), Finch
(2008), Pope (2009) and most recently, Piercy (2012) argue that it is one of the most
important functions to the success of any organisation, because most of the physical
and human assets in real-world organisations exist in the operations function. These
researchers agree that operations management, more than any other business
discipline, has shaped the world in which we work and live.
Probst and Bassi (2014) argue that while most companies today compete in a global
environment with far-ranging suppliers, partners and customers, content for operations
management courses has traditionally focused on what happens inside an individual
firm or factory. Pope (2009) suggests business higher education to date is typically
taught within subject matter “silos”, and students are entering the workforce with a clear
lack of understanding in regards to the link between physical goods production and
associated cost accounting transactions. Researchers Pope (2009) and Heineke and
Davis (2007) argue that while the integrated approach to material requirement planning
and accounting cost flows subjects provides students a framework for gaining a
holistic, connected view of business, it is questionable as to how a holistic, connected,
trans-disciplinary view of business is gained without the integration including all other
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disciplines. Thus, despite the operations management discipline attempting to apply an
integrated approach to business higher education, holism and connectedness remain
unaddressed.
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Appendix B
B.1 Simulation Analysis

SIM package
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*

*

*

*

*

*

*
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*
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*

*

*

Sim duration

Weeks

Days or weeks

Hours/day

Days/weeks

Type of business

*
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*

*
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*
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*

*

*

*

Days/weeks

Days/weeks

Days/weeks

*

*

*

*

*

*

*
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SIM setting explanation

9

Forio
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business
game
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Online
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PC Game

Online

*

*

*

*

*

*

*

*

* In depth

Complex

Very simple

*

*

*

Very complex

*

*

*

SIM package
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Online

Decisions required
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Plot
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Multitude of possible plots

*
*

*

*

*
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* (1 screen
only)

*
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*
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*

*

*

Human rights
Poverty
alleviation/development
Digital inclusion
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*

*
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*
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Management
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*

*
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*
*

*
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Supply chain management

*

Leveraged buyouts

*

11

*

SIM package
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Forio
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game
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K
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Online
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*
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*

*
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*

*
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*
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*
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*
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*
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*

Hiring

*

Marketing
Marketing

*

*

*

*

*

*
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*

*
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*
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*

*
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*
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*
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*
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Evaluate long-term results

*

Forio

The global
business
game

Element
K

Experience
point

Capitalism

Gold
simulations

Online

Online

Online

Online

PC Game

Online

*

*
*

Student requirements
Problem solve

*

*

*

*

*

*

*

Work in a team

*

*

*

*

*

*

*

Work in a system

*

*

*

*

*

*

Coaching

*

*

*

*

*

*

Rehearsal exercise

*

*

*

*

*

*

*

Help

*

*

*

*

*

*

*

Support staff 24x7

*

*

*

*

*

*

*

Learning ability catered
for
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Forio

The global
business
game

Element
K

Experience
point

Capitalism

Gold
simulations

Excel

Online

Online

Online

Online

PC Game

Online

*

*

*

*

*

*

Sensing/intuitive

*

*

*

*

*

*

*

Visual/verbal

*

*

*

*

*

*

*

Sequential/global

*

*

*

*

Comments

Marketed by
McGawHill.
Used at ANU,
Curtin,
Macquarie.
Can see
performance
against
students
worldwide
now and over
a period of
time

Leader in the
Sim education
marketplace.
University of
Queensland

Use
simulation
methodology
developed at
MIT

Variable
driven.
Swinburne
University in
Melbourne.

SIM package

Glo-Bus &
BSG

CapSim
(CapStone)

High-level objectives

Online

Active/reflective
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*
Can be
created
for you.
Use of
videos.

Top-selling
business sim
game.

Very variable
driven. User
driven in
regards to
setting up the
environment
and
complexity.

B.2 Pre-Test Likert Scale

Week 7 Student Survey
Student Number:____________________________

Major:_____________________________________

Gender (please circle): F / M

Student Type(please circle): International / Domestic

Would you consent to being emailed this survey again in 12 months time (please circle): Yes / No
Area of Knowledge

Extremely
Likely

Very
Likely

Business Knowledge
As a graduate on probation you discover that your
manager is paying his family members more money by
allocating more work to them each week. Your manager
has told you that if you inform anyone of your findings you
will be fired. This is your first job since graduating so you
keep quite. Would you keep quite?
Your business has been offered raw materials at half the
cost from an overseas supplier. There are rumours that
this supplier uses child labour. Your business needs to
reduce costs and so you contact this supplier and ignore
the rumours. Would you contact this supplier and
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Neutral

Student Email: ________________
Not
Likely

Extremely
Unlikely

ignore the rumours?
As the marketing director of a company, you run an
advertising campaign on the recent donations your
company has been making. The campaign is expensive
and as soon as you can see your reputation increasing
you cease donations immediately. Would you cease
donations immediately?
You have been directed to cut costs from the production
line in the factory where you work. Health and safety
training has occurred for the past 4 years and is
expensive. You decide to cut costs in this area and reduce
health and safety training to one in every 5 employees.
Would you make this decision?
Your business wants to expand its operations into a region
that is controlled by governmental forces. You are asked
to pay particular members of the government in that
country sums of money and in return guarantee provision
of your product to that region. You take the deal as your
strategy details expansion. Would you take the deal?

Extremely
Likely

Very
Likely

In your business, removal of waste is a large expense.
You have been contacted by an overseas company that
can purchase your waste off you at quite an attractive
price per tonne. You decline the offer as you want to make
sure it does not go into landfill. Would you decline the
offer?
Your factory smokestack emissions are consistently above
EPA guidelines. You have been told to reduce emissions
or face a fine. You phone other factories to find out that
they schedule their heavy emissions work at night so that
during the day, when the EPA took their readings, they
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Neutral

Not
Likely

Extremely
Unlikely

were within standards. You cannot afford to replace the
current smoke stakes so you decide to increase night work
knowing it would result in increasing air contamination
levels. Would you increase night work?
You notice a number of unsafe practices in your working
environment. Upon investigation you notice there is no
health and safety policy. You mention this during your
lunch break only to find out that the last employee to raise
this as a concern left two weeks later. You raise the issue
anyway in the hope of making some changes. Would you
raise the issue?
You come across the fact that it is common practice for
managers of your company to confiscate migrant workers
passports and give them low pay in offer of
accommodation. You don’t approve but ignore the issue
as they are good workers. Would you ignore the issue?
You continue to monitor the migrant worker situation in
your workplace. You overhear workers discussing the
accommodation standards as disgraceful with are over 15
sharing one bathroom. You decide to take your concerns
to senior management even though you have no proof.
Would you take your concerns to senior management
even though you have no proof?
Your information technology suppliers’ contract is up for
renewal. They offer to take you and your partner away for
the weekend to thank you for your a great relationship
over the last 3 years. You go as this has nothing to do with
the up and coming contract renewal situation. Would you
go?
You operate a cotton clothing factory. You can purchase
cotton at an excellent price from Uzbekistan. You
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investigate and find that in Uzbekistan they close the
schools, hospitals and offices for 3 months a year in order
to ensure enough workforces to harvest cotton with
students, teachers and government employees. You hear
that each person must pick 30-60 kilograms of cotton per
day depending on their age. You feel this seems fair and
continue negotiations. Would you continue
negotiations?
You are about to expand your mining operations into
Thailand. Your best mining manager is a female. Thailand
does allow females to enter mining and construction
industries and will not let you send your best employee
over for contract negotiations. You withdraw from this
region as this is inequality. Would you withdraw?
You find out through recent wage discussions that you are
not being paid as much as your counterpart of the
opposite sex, even though you are just as qualified and in
similar roles. You have always known there is a glass
ceiling within your organisation and you decide to not take
this any further as it will discourage future promotion
efforts. Would you NOT take this further?
Your company wants to expand into an area that it
currently habited by local indigenous people. You are told
to make them an offer they cannot refuse and to relocate
them to a low economic area. You know this area will not
meet their needs but will allow your organisation to expand
and will look excellent in your next performance review.
Would you do what you have been asked to?
The customer information on your organisations database
contains numerous amounts of private data including
contact and health details. You recently received a system
attack in which customer details were copied. You decide
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not to inform your customers as legally you don’t need to.
Would you NOT let your customers know?
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B.3 Post-Test Likert Scale

Week 12 Student Survey
Student Number:____________________________

Major:_____________________________________

Gender (please circle): F / M

Student Type(please circle): International / Domestic

Would you consent to being emailed this survey again in 12 months time (please circle): Yes / No
Area of Knowledge

Extremely
Likely

Very
Likely

Business Knowledge
1. As a graduate on probation you discover that your
manager is paying his family members more
money by allocating more work to them each
week. Your manager has told you that if you
inform anyone of your findings you will be fired.
This is your first job since graduating so you keep
quite. Would you keep quite?
2.

Your business has been offered raw materials at
half the cost from an overseas supplier. There are
rumours that this supplier uses child labour. Your
business needs to reduce costs and so you
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Neutral

Student Email: ________________
Not
Likely

Extremely
Unlikely

contact this supplier and ignore the rumours.
Would you contact this supplier and ignore the
rumours?
3. As the marketing director of a company, you run
an advertising campaign on the recent donations
your company has been making. The campaign is
expensive and as soon as you can see your
reputation increasing you cease donations
immediately. Would you cease donations
immediately?
4. You have been directed to cut costs from the
production line in the factory where you work.
Health and safety training has occurred for the
past 4 years and is expensive. You decide to cut
costs in this area and reduce health and safety
training to one in every 5 employees. Would you
make this decision?
5. Your business wants to expand its operations into
a region that is controlled by governmental forces.
You are asked to pay particular members of the
government in that country sums of money and in
return guarantee provision of your product to that
region. You take the deal as your strategy details
expansion. Would you take the deal?

Extremely
Likely

Very
Likely

6. In your business, removal of waste is a large
expense. You have been contacted by an
overseas company that can purchase your waste
off you at quite an attractive price per tonne. You
decline the offer as you want to make sure it does
not go into landfill. Would you decline the offer?
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Neutral

Not
Likely

Extremely
Unlikely

7. Your factory smokestack emissions are
consistently above EPA guidelines. You have
been told to reduce emissions or face a fine. You
phone other factories to find out that they
schedule their heavy emissions work at night so
that during the day, when the EPA took their
readings, they were within standards. You cannot
afford to replace the current smoke stakes so you
decide to increase night work knowing it would
result in increasing air contamination levels.
Would you increase night work?
8. You notice a number of unsafe practices in your
working environment. Upon investigation you
notice there is no health and safety policy. You
mention this during your lunch break only to find
out that the last employee to raise this as a
concern left two weeks later. You raise the issue
anyway in the hope of making some changes.
Would you raise the issue?
9. You come across the fact that it is common
practice for managers of your company to
confiscate migrant workers passports and give
them low pay in offer of accommodation. You
don’t approve but ignore the issue as they are
good workers. Would you ignore the issue?
10. You continue to monitor the migrant worker
situation in your workplace. You overhear workers
discussing the accommodation standards as
disgraceful with are over 15 sharing one
bathroom. You decide to take your concerns to
senior management even though you have no
proof. Would you take your concerns to senior
management even though you have no proof?
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11. Your information technology suppliers’ contract is
up for renewal. They offer to take you and your
partner away for the weekend to thank you for
your a great relationship over the last 3 years. You
go as this has nothing to do with the up and
coming contract renewal situation. Would you
go?
12. You operate a cotton clothing factory. You can
purchase cotton at an excellent price from
Uzbekistan. You investigate and find that in
Uzbekistan they close the schools, hospitals and
offices for 3 months a year in order to ensure
enough workforces to harvest cotton with
students, teachers and government employees.
You hear that each person must pick 30-60
kilograms of cotton per day depending on their
age. You feel this seems fair and continue
negotiations. Would you continue negotiations?
13. You are about to expand your mining operations
into Thailand. Your best mining manager is a
female. Thailand does allow females to enter
mining and construction industries and will not let
you send your best employee over for contract
negotiations. You withdraw from this region as this
is inequality. Would you withdraw?
14. You find out through recent wage discussions that
you are not being paid as much as your
counterpart of the opposite sex, even though you
are just as qualified and in similar roles. You have
always known there is a glass ceiling within your
organisation and you decide to not take this any
further as it will discourage future promotion
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efforts. Would you NOT take this further?
15. Your company wants to expand into an area that it
currently habited by local indigenous people. You
are told to make them an offer they cannot refuse
and to relocate them to a low economic area. You
know this area will not meet their needs but will
allow your organisation to expand and will look
excellent in your next performance review. Would
you do what you have been asked to?
16. The customer information on your organisations
database contains numerous amounts of private
data including contact and health details. You
recently received a system attack in which
customer details were copied. You decide not to
inform your customers as legally you don’t need
to. Would you NOT let your customers know?
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B.4 Participant information sheet

PARTICIPATION INFORMATION SHEET FOR STUDENTS

TITLE: EVALUATE THE IMPACT OF A WEB-BASED SYSTEMIC
SIMULATED ENVIRONMENT TO TEACH AND LEARN
ORGANISATION STRATEGY THAT INCLUDES CORPORATE
RESPONSIBILITY AND SUSTAINABILITY

PURPOSE OF THE RESEARCH: This is an invitation to participate in a study
conducted by research student Belinda Gibbons through the University of Wollongong.
The purpose of the research is to investigate:
6. To determine limitations of graduates in current business climate.
7. To identify the dynamic interdependencies, relationships and complexities
that exists between organisational strategy and corporate responsibility and
sustainability.
8. Design and construct a web-based systemic simulated environment which
demonstrates the dynamic interdependencies, relationships and
complexities that exists between organisational strategy and corporate
responsibility and sustainability.
9. To evaluate the impact of a web-based systemic simulated environment for
the teaching and learning of organisation strategy that includes corporate
responsibility and sustainability

The people from the University of Wollongong involved in this study are:
Mrs Belinda Gibbons
PhD Student
Faculty of Commerce
Work: 0242 215824
Mob: (0419) 883861

bgibbons@uow.edu.au
Supervisors:
Prof Trevor Spedding

Dr Mario Fernando

Dean

Senior Lecturer

Faculty of Commerce

Faculty of Commerce

University of Wollongong

University of Wollongong
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Phone: (02) 4221 4125

Phone: (02) 4221 4053

Email: trevor_spedding@uow.edu.au
Mario_fernando@uow.edu.au

Email:

METHOD AND DEMANDS ON PARTICIPANTS: You are being invited to participate in
this project because you are enrolled in a subject that is using a web-based systemic
simulation environment at the University of Wollongong in the Faculty of Commerce.
During this session, you will be invited to participate in:
1) potentially identifiable surveys which will occur during tutorials week 7 and 12,
2) observation of engagement with web-based simulation during tutorials and
3) examination of assessment material once final subject marks have been
released
The research is endeavouring to seek your reflections and suggestions about the
impact of a engaging in a web-based systemic simulated environment for the
teaching and learning of organization strategy that includes corporate responsibility
and sustainability. The potentially identifiable survey will require approximately
15mins of your time during the week 7 and week 12 tutorial. By participating in this
project you consent to the researchers using your comments for the purpose of this
study. Your contribution will be confidential and only the outcomes of the data used
for publication purposes. There will be no personal identification in the data used in
research publications. A copy of this participant information sheet is available on
e-learning for you to read at anytime.

RISKS, INCONVENIENCES AND DISCOMFORTS: Apart from the two potentially
identifiable surveys, we can foresee no risks for you. Your involvement in the study is
voluntary and you may withdraw your participation from the study at any time. Refusal
to participate in the study will not affect your relationship with the University of
Wollongong.

FUNDING AND POSSIBLE BENEFITS OF THE RESEARCH: This study is part of a
post-graduate study for Ms Belinda Gibbons. This research will provide a basis for
evaluating the impact of using a web-based systemic simulated environment to
understand corporate responsibility and sustainability in business and the
interdisciplinary nature within organisation strategy in higher education. Findings from
the study will be published in a thesis report for a PhD qualification and possibly
published in peer-reviewed journals. Confidentiality is assured and you will not be
identified in any part of the research.
ETHICS REVIEW AND COMPLAINTS: This study has been reviewed by the Human
Research Ethics Committee (Social Science, Humanities and Behavioural Science) of
the University of Wollongong. If you have any concerns or complaints regarding the
way this research has been conducted, you can contact the University of Wollongong
Ethics Officer on (02) 4221 4457.
THANK YOU FOR YOUR INTEREST IN THIS STUDY.
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Appendix C
C.1 Disciple decision areas, University of Wollongong, Faculty of
Business
University of Wollongong, Faculty of Business
discipline key topic areas
Discipline
Topic area
Key topic area taught
completion
timeframe
Marketing
First year
Pricing strategies
Promotion strategies
Product strategies
Second year
Social media
Positioning strategies
Segmentation
Brand strategies
Third year
Competitor analysis
Marketing strategy
Operations
First year
Introduction logistics
Supply chain management
Second year
Warehousing and distribution channels
Transport economics
System dynamics
Third year
Procurement management
Operations management
Management
First year
Introduction to management
Business communication
Ethics
Human resources
Second year
Inter-cultural management
Small business management
Third year
Strategy and decision making
Managing operations
Accounting
First year
Accounting fundamentals
Accounting for business
Financial accounting I
Second year
Management accounting
Financial accounting II
Taxation
Third year
Auditing theory
Global issues for accounting
International taxation
Finance
First year
Financial planning
Financial markets
Second year
Financial institutions
Corporate finance
Superannuation and retirement planning
Third year
Banking and risk management
International trade and finance
Economics
First year
Introduction to economics
Microeconomics
Second year
Macroeconomics
Environmental economics
Third year
International economics
Economic policy in society
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C.2 Marketing discipline variables in the dynamic model
Marketing discipline variables
Variable

Variable description

Variable
identifier
(decision,
condition,
situation)

Selling price

The selling price at which the product is offered to
the market.

Decision

Advertising expenditure
(ad1, ad2, ad3, ad4
and ad5)

The amount spent on advertising the product. Five
advertising decision variables are provided in the
dynamic model.

Decision

Contact rate

For every person who adopts the product, how
many people they tell.

Condition

Total population

Current population of Australia.

Condition

Potential adopters

Total target market. Potential adopters set at
12,000,000. This variable decreases as the product
is adopted.

Situation

Advertising costs

Total advertising expenditure over time.

Situation

Adoption rate

Converts potential adopters of the product to
adopters. The total of word-of-mouth adoption rate
and advertising adoption rate.

Situation

Total adoption

Total number of adopters from advertising and word
of mouth.

Situation

Adoption fraction

Determines what percentage of potential orders
from word of mouth is actually ordered based on
price.

Situation

Advertising
effectiveness

The effectiveness of advertising.

Situation

Adoption from
advertising

How many orders are generated from advertising.

Situation

Adoption from word-ofmouth

How many orders generated from word of mouth.

Situation

New orders generated

The current orders/demand for the year from
consumers for the product.

Situation

Reputation

The identity/satisfaction of the organisation by the
customer.

Situation

Total quality

The quality of the final product delivered to the
customer.

Situation

Productivity

Efficiency of organisation in relation to employees,

Situation
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inventory and equipment.
Profit

Net income of an organisation.

Situation

C.3 Dynamic model operation discipline variables
Operations discipline variables
Variable

Variable description

Variable type
(decision, condition,
situation)

Onshore supplier
and/or offshore supplier

The amount of raw materials
purchased from suppliers. Onshore
and offshore suppliers to be
available.

Decision

Supplier price

The price that raw materials can be
purchased. This price differs between
suppliers, but is set based on the
global services index.

Condition

Transportation costs

Transportation costs depend on the
location of the supplier.
Transportation is either air, if an
offshore supplier is chosen and road,
if an onshore supplier is chosen.

Condition

New orders generated

These are the current orders for the
year from consumers.

Situation

Variable expenses

Variable expenses vary with
production output.

Situation

Supplier defects

Supplier defects are raw materials
that are received faulty and cannot
be used during production of finished
goods. Defects depend on the global
service index as per the supplier
chosen.

Situation

Raw inventory

Raw inventory is suppliers received
from suppliers prior to finished goods
production.

Situation

Orders calculation

Orders calculation is the number of
orders that can be completed, given
the raw materials received from
suppliers, employee productivity and
factory machines in operation.

Situation

Number of returns

The number of products that the
customer returns depends on the
quality of the materials used in the
finished product.

Situation
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Supplier delay

The time it takes for the raw materials
to leave the supplier and arrive at the
factory.

Situation

Reputation

The identity/satisfaction of the
organisation by the customer.

Situation

Total quality

The quality of the final product
delivered to the customer

Situation

Productivity

Efficiency of the organisation in
relation to employees, inventory and
equipment.

Situation

Profit

Net income of an organisation.

Situation
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C.4 AT Kearney global reporting index (GLI) (2009)
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C.5 Dynamic model management KPI discipline variables
Operations discipline variables
Variable

Variable description

Variable type
(decision, condition,
situation)

Profit

The net income and financial
performance indicator used to
compare with previous years and
competitors.

Situation

Productivity

The “output of products and services
divided by the inputs” (p. 821).
Productivity typically measures the
effectiveness of labour, capital,
materials and energy in an
organisation.

Situation

Quality

Quality is seen as a standard.
Organisations strive to improve
quality of not only their products but
also of their processes.

Situation

Reputation

The opinion held by customers in
regards to your organisation.
Reputation has a major impact on
product sales.

Situation
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C.6 Smartphone company CSR concerns
Top smartphone company CSR strategic concerns
Apple
Labour and
Antidiscrimination
human rights
Fair treatment of workers
Prevention of involuntary
labour and human
trafficking
Prevention of underage
labour
Working hours
Juvenile worker protection
Wages and benefits
Freedom of association
Worker feedback and
participation
Corrective action process
Health and Safety

Environment

Injury prevention
Prevention of chemical
exposure
Emergency prevention,
preparedness and response
Occupational safety
procedures and systems
Ergonomics
Dormitory and dining
Health and safety
communication
Hazardous substance
management and
restrictions
Wastewater and
stormwater management

Samsung
Employment
Labour/management
relations
Diversity & equal
opportunity
Human rights investment &
procurement practices
Non-discrimination
Freedom of association &
collective
Child labour
Forced & compulsory labour
Security practices
Indigenous rights

Motorola
Diversity and
inclusion
Financial rewards
Training &
development

HTC
Human rights
Working hours
Non-discrimination &
harassment
No child labour

Nokia
Employment
practices
Labour conditions
Diversity
Talent development
Performance
management
Performance based
rewarding
Reorganisation and
restructuring
Working together
Code of conduct

Occupational health &
safety
Training & education

Health, safety &
wellbeing

Health & safety

Health, safety &
wellbeing

Materials
Energy
Water
Biodiversity
Emissions, effluents & waste

Audit and
compliance
Climate change
Energy
management

Energy use & emissions
Management of
harmful substances &
materials
Reuse & recycling

Environmental
strategy
Environmental
management
ICT as an enabler
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Sony
Quantity to
quality
Factory
Our people

Reducing
carbon footprint
Lifecycle
analysis
Recycling

Ethics

Suppliers

Air emissions management
Solid waste management
Environmental permits and
reporting
Pollution prevention and
resource reduction

Product & service impacts
Transport

Volatile organic
management
Waste
Water
Energy efficiency
Packaging
Recycling

Business integrity
Disclosure of information
Protection of whistleblowers and anonymous
complaints
Protection of intellectual
property
All categories apply to
suppliers

Corruption analysis &
training
Anti-competitive behaviour
Compliance

Business conduct
Privacy

All categories apply to
suppliers

Monitoring
Supplier diversity

36

Environmental
management &
reporting

Environment &
products
Promoting
sustainability
Take-back and
recycling
Facility energy
consumption,
emissions and water
use
Factory initiatives
Energy efficiency
Factory energy
efficiency projects
Renewable energy
Green energy
Green logistics
Travel & commuting

Supplier code of
conduct
Supplier audit program
Responsible sourcing

Supplier
requirements
Supplier
performance
assessments
Supplier
performance metrics
Training and building
capability
Sourcing materials

Greenpeace
Controlling
unwanted
substances
Chargers and
power
consumption

Society

Community
Customer health & safety
Customer privacy

Community
investment
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Community programs

Industry
collaboration
Social investment
strategy
Development of
investment
programming
Disaster relief
Employee
volunteering

Health and
handsets
Supporting
global
community

C.7 CSR variables
Variable

Description

Type

The supplier source and the amount of raw material
obtained. Involves understanding the complexity of
each tier within the supply chain and the use of
alternative substances where possible. Smartphone
manufacturers prefer their suppliers to have a strong
concern for sustainable development (Samsung 2009).

Decision

Energy source

The amount to purchase of renewable energy or fossil
fuel energy. Renewable energy is made exclusively
from renewable energy sources such as wind, solar
and hydro (Sony 2009).

Decision

Use of energy
efficient
equipment

The amount to spend on energy-efficient equipment to
improve the energy efficiency of the organisation via
the installation of solar panel systems to produce
energy and heat.

Decision

Energy
consumption

Energy is consumed via many ways during the lifecycle
of a product. Each of these energy consumption
variables are situation types, because they depend on
the amount of product produced and the overall energy
management decisions made. Energy consumption
rates are based on Nokia (2009) financial reporting
data. Energy consumption is calculated from the energy
needed to run the factory, from machines, product
packaging and waste processing.

Situation

Energy cost

Costs associated with both green and fossil fuel energy
consumption. Costs also include the cost of offsetting
emissions.

Situation

Energy savings

Energy savings associated with using:

Situation

Raw materials
Supplier new
orders

Energy
management



energy efficient equipment



green power and



after the offset of emissions

Emission
management
Offset emissions

The amount of compensatory made by organisations
for carbon emissions.

Decision

Emission output

Emissions are the measured in terms of carbon dioxide
(CO2) and greenhouse gases (GHG). They are
measured in tonnes and are produced via a variety of
ways during the lifecycle production of a product.

Situation

38

Greenhouse gases are emitted through transporting
raw material to factory, from machines, from waste
processing, from factory, from packaging and from
product transportation to the customer.
E-waste
management

The goal for most manufacturing organisations is to
reduce all waste to a minimum, especially the waste
destined to end up untreated in landfills, and as much
as possible, to find uses for the waste that is not
produced (Nokia 2009). E-waste management also
includes pollutant and hazardous substance control and
minimising ozone-depleting substances (ODS)
(Samsung 2009).

Recycle

The amount of material to undergo a recycling process
to recycle waste material. Examples include recycling
items such as scrap iron, nonferrous metals and
synthetic resins from waste products (Samsung 2009;
Sony 2009).

Decision

Reuse

The amount of material to reuse. Examples include
materials that are obsolete for recycling or new usages.

Decision

Landfill

The amount of waste material disposed of by burying it
and covering with soil.

Decision

Sell

The amount of e-waste disposed illegally by selling it on
the black market. Involves selling e-waste to Asia
and/or Africa.

Decision

Total waste

Total amount of waste produced by the factory during
the lifecycle of a product in tonnes. Includes internal
production processes, externally from returns and
intermittently through the movement of goods and
services. The following waste variables are all situation
types depending on the amount of waste produced:

Situation

Waste costs



waste from customer returns



waste from defect products during production



waste from reusing materials



waste from recycling materials



waste from job completions in production



waste from landfill.

Costs associated with waste:


cost of recycling ($50 per tonne)



cost of reusing ($5 per tonne)



cost of landfill ($105 per tonne based on
Australian Government 2012 prices)



cost of permit to export waste ($4400).
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Situation

Hazardous
waste
management

Hazardous waste is waste that poses substantial or
potential threats to public health or the environment
(Knox 2005).

Incinerate

The amount of hazardous waste to incinerate.
Incineration is a waste treatment process that involves
the combustion of organic substances contained in
waste materials. Particularly useful for hazardous waste
where toxins can be destroyed at high temperatures
(Knox 2005). Based on average top five smartphone
company’s manufacturing figures incineration of $1070
per tonne.

Decision

Physical /
chemical
treatment

The amount of hazardous waste to treat. Involves
treating the waste with chemicals that decrease the
toxicity and transmission of contaminants (Chaudhary
and Rachana 2006). Manufacturers endeavour today
not to transport hazardous waste across borders and
ensure it is treated prior (Nokia 2009). Based on
average top five smartphone company’s manufacturing
figures incineration of $2000 per tonne.

Decision

Cost of
incineration

Amount of expenditure for incinerating hazardous
waste per tonne.

Situation

Cost of
physical/chemical
treatment

Amount of expenditure for treating hazardous waste per
tonne.

Situation

Hazardous waste

Total amount of hazardous waste produced by the
factory during production.

Situation

Hazardous waste
incinerated

Amount of hazardous waste incinerated, in tonnes.

Situation

Hazardous waste
treated

Amount of hazardous waste physically/chemically
treated, in tonnes.

Situation

Hazardous waste
landfill

Amount of a hazardous waste deposited in landfill

Situation

GHG from
transport

Greenhouse gases emitted during transportation of raw
materials from supplier to factory.

Situation

Packaging

Use of renewable, paper-based materials that are 100
per cent recyclable.

Situation

Waste from
transporting to
customer

Any waste that has been produced during
transportation to the customer.

Situation

Reputation

The identity/satisfaction of the organisation by the
customer.

Situation

Total quality

The quality of the final product delivered to the
customer

Situation

Transport
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Productivity

Efficiency of organisation in relation to employees,
inventory and equipment.

Situation

Profit

Net income of an organisation

Situation

Green rating

Rating of the organisation’s commitment to a
sustainable future

Situation

C.8 Human rights dynamic model variables
Variable

Description

Type

Supplier new
orders

The supplier source and the amount of raw material
obtained. Involves understanding the complexity of each
tier within the supply chain and the use of alternative
substances where possible. All the smartphone
companies analysed in Table 4.8 prohibit forced and
child labour in all business premises including overseas
plants, while acknowledging compliance with local
regulations (Samsung 2009).

Decision

Reputation

The identity/satisfaction of the organisation by the
customer.

Situation

Total quality

The quality of the final product delivered to the customer

Situation

Productivity

Efficiency of organisation in relation to employees,
inventory and equipment.

Situation

Profit

Net income of an organisation.

Situation

Green rating

Rating of organisation’s commitment to a sustainable
future.

Situation

Raw materials

C.9 Labour standards dynamic model variables
Variable

Description

Type

Employee
hourly pay rate

The amount an employee is paid. Manufacturing award
wages was used as a base.

Decision

Employees
hired

The amount of employees used to run the factory
efficiently and effectively.

Decision

Retrenchments

The number of employees removed from the factory.

Decision

Overtime hours

Hours worked by employees above and beyond
contractually agreed hours.

Decision

Cost of

Total cost, including:

Situation

Compensation
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employment



cost of hiring



cost of retrenchment



cost of support staff



machine operators wages



engineers wages



support staff wages



overtime wages.

Employee
turnover

Staff turnover ratio.

Training and
development

Ongoing education to further employee development.
The health, safety and wellbeing of employees are vital
to the success of an organisation (Nokia 2009). Types of
training include ethical, responsible and sustainable
business training — in order to raise employee
awareness of the way to conduct business. Training
covers topics such as bribery, corruption and labour
conditions along the supply chain. Health and safety
education courses can be conducted off the job and
online. Human rights education to help employees build
a desirable human network and protect human rights
(Samsung 2009).

Occupational
health and
safety training

The amount of training needed in order to protect the
health, safety and welfare of employees.

Decision

Ethics training

The amount of training in moral correctness. Includes
discrimination in employment, assignment, promotion,
payment, education and retirement based on academic
and/or religious backgrounds, gender, religion and race
(Samsung 2009).

Decision

Sustainability
training

The amount of training in sustainable business practices.

Decision

Cost of training

Total cost of all training types.

Situation

Reputation

The identity/satisfaction of the organisation by the
customer.

Situation

Total quality

The quality of the final product delivered to the customer.

Situation

Productivity

Efficiency of organisation in relation to employees,
inventory and equipment.

Situation

Profit

Net income of an organisation.

Situation

Green rating

Rating of the organisation’s commitment to a sustainable
future.

Situation

Situation
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C.10 Societal dynamic model variables
Variable

Description

Type

Donation

Giving an amount of money to a specific cause.

Decision

Investment

Investing an amount to a socially responsible cause.

Decision

Cost of
community
initiatives

Total cost of donations and investments.

Situation

Reputation

The identity/satisfaction of the organisation by the
customer.

Situation

Total quality

The quality of the final product delivered to the customer

Situation

Productivity

Efficiency of organisation in relation to employees,
inventory and equipment.

Situation

Profit

Net income of an organisation.

Situation

Green rating

Rating of the organisation’s commitment to a sustainable
future.

Situation

Give back to
society

C.11 Supplier decision variable comparison table
Variable impacted by supplier
decision

Raw material costs
Supplier defects
Supplier delay
Supplier transportation costs
Transportation emissions
Advertising costs
Customer returns
Packaging costs
“Packages are now smaller and lighter
enabling a reduction in transportation
loads which has resulted in huge cost
savings” (Sony 2009 p. 70).
Energy efficient equipment
Offset emissions
Green energy purchase

Offshore supplier —
no expenditure on
corporate
responsibility or
sustainable
development
Costs are:

Onshore supplier
— full
expenditure on
corporate
responsibility and
sustainable
development
Costs are:
Greater

Greater
Greater
Greater
Greater
Greater
Greater
Greater

Greater
Greater
Greater
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Energy consumption:
energy needed for machines
energy needed for factory
energy needed for packaging
energy needed for waste processing
Greenhouse gas emission:
GHG from transporting raw material to
factory
GHG from machines
GHG from waste processing
GHG from hazardous waste processing
GHG from factory
GHG from packaging
GHG from transportation to customer
Waste management
Recycle waste
“Recycling – there are obvious cost
savings with recycling to the
organisation but a hidden saving is that
recycling also minimised the risk of a
confidential prototype ending up outside
of the company” (Nokia 2009 p. 33).
Reuse waste
Landfill waste
Hazardous waste treatment
Hazardous waste landfill

Equal
Equal
Greater

Equal
Equal
Greater

Greater
Greater
Greater
Greater
Greater
Greater
Greater
Greater

Greater
Greater
Greater
Greater

Training
Health & Safety
Ethics
Sustainability
“Sustainability awareness-raising
campaigns received numerous
feedback from employees that
generated savings and increased
productivity” (Nokia 2009 p. 32).
Society
Donation
Investment
“Volunteer 10 person hours and
diversifying volunteer activities to
include employees’ families” (Samsung
2009 p. 20).

Greater
Greater
Greater

Greater
Greater`

C.12 Supplier decision variable management KPI results
Variable impacted by supplier
decision

Offshore supplier — no
expenditure on
corporate
responsibility or
sustainable
development
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Onshore supplier —
full expenditure on
corporate
responsibility and
sustainable
development

Results are:
Quality

Results are:
Higher quality

“Being proactive in the supply
chain and working ahead of legal
regulations makes good business
sense. It speeds the removal of
unwanted chemicals, preventing
late, last minute conversions of
manufacturing processes which
can be costly” (Sony 2009 p. 45).
Productivity

Greater productivity

“Over 58 per cent of Nokia’s
employees said that Nokia’s CSR
activities have increased their
overall employment satisfaction”
(Nokia 2009 p. 26).
Reputation

Greater reputation

“Reducing GHG emissions by
launching more energy-efficient,
eco-friendly products will improve
corporate image and brand value,
garnering favourable reputation
from NGOs, investment rating
agencies and the media”
(Samsung Electronics 2009 p. 32).
Greater environmental
focus

Green rating
“Use of water based coating on
products, removal of PVC not only
results in benefits to the
environment, but removing the use
of solvents results in cleaner,
healthier working conditions and
environments around the paint
suppliers sites” (Sony 2009 p. 62).
“Our continual focus on reducing
energy use in our buildings brings
significant cost savings, manages
the risk of rising energy prices and
prepares us for future regulations”
(Motorola 2010 p. 8).
Profit

Greater profit potential

“CSR is crucial to our organisation
and affects all aspects of our
business. Focusing on CSR keeps
us ahead in the industry. It allows
us to challenge our competitors to
go above and beyond government
legislation, local laws and
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regulations” (Sony 2009 p. 2).
(Apple Inc. 2013, HTC 2013, Motorola 2010, Sony 2009, Nokia 2009 and Samsung 2009)
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Appendix D
D.1 iThink functions (Richmond 2001)
iThink function

Description

Visual representation

Sector frame (box)

Sector frames are used to organise the model. In this research the
sector frames represented the key decision areas in an organisation.

Converter (bubble)

Converters are used to represent a variable.

They can be decision variables, input by the user (this can occur via a
slider, as per bubble ‘Input 2’).
They can be condition variables, where the input is fixed (the bubble
‘Input 1’ has a condition of 2).
Converters can also be situation variables, and used to make some
intermediate calculations to get a result (bubbles ‘Calculation 1’ and
‘Calculation 2’).

Converters are also allowed to be graphical functions (the bubble
‘Calculation 1’ has an output value depending on the input value from
‘Input 1’ and the graph value from ‘Input 2’).
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Connector (arrow)

Connectors allow us to take values from one object to another in
order to make calculations and get results.
For example, as per the converter diagram, connectors take values
from Input 1 to Calculation 1 for use in Calculation 2.

Stock (square)

Stocks are used for accumulations.

Stocks collect values that flow into them, net of whatever flows out.

Action flow

Action flows fill and drain stock accumulations.

They can have input/output arrows, a fixed value or an equation.

For example, as per the stock diagram, the variable ‘Noname 2’ fills
the stock ‘net value’ and ‘Noname 3’ drains the stock.
Graphs

Graphs are used to show results diagrammatically.
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Tables

Tables are used to display the results of variables overtime.
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D.2 Structured walkthrough validation comments
Academic

Comment

Academic 1

“Glad it has been kept simple with a base of first-year knowledge so that the
interdependencies shine through”

Academic 2

“Great to see how all subjects are incorporated and all disciplines represented
as per our initial design discussions”

Academic 3

“Interdependencies have been represented nicely”

D.3 Lecturer questions during implementation
Questions

Answer

Are the simulation
decisions a realistic
economic representation?
Do the economics students
ever bring up the fact that
economics is all about free
trade and flow of markets?

In reality, manufacturing onshore has always been seen as being
better for the country and pushed by companies and
governments to support local suppliers of raw materials. The
distinction between offshore and onshore is made specifically in
the simulation so the users, which in this research are business
higher education students, can experiment, test and see the
interrelationships and results that occur with the different choice
of suppliers.

This simulation is designed
to separate onshore from
offshore. Is that realistic?
Why do you treat all KPIs
as equally important?

How do you decide which one is more important and therefore
determine a rank? They are all interrelated, and hence equally
important, depending on the strategy of the company.

Why don’t you rank the
KPIs and give them ratios
as to their importance?
‘Green rating’ is a term
implemented for this
research. How is green
rating measured in reality in
organisations?

Currently reported in organisations via mechanisms like the
global reporting indicator (GRI). This is currently done voluntarily
by companies. While a lot of sustainable and social responsible
decisions are measured by organisations, having one rating was
established in this simulation for learning purposes to show the
interrelationships that exist in organisation decision making that
includes CSR.

Do the different advertising
methods have different
impact on orders generated
or demand for the product?

Not currently in the simulation. All advertising efforts are treated
equally under the Bass diffusion model. Analysis was completed
on this area, but it created a complexity that took focus away
from the overall goal. This is not a marketing simulation, but a
total enterprise simulation where the dynamic interrelationships in
organisation decision making which includes CSR are the focus.
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D.4 number of orders calculation
Variable

Code

Number of
orders
calculation

: c number_of_orders_calculation = if New_Orders_for_suppliers= 0 then 0 else if
total_throughput_with_productivity>New_Orders_for_suppliers and
New_Orders_for_suppliers<number_of_units_we_can_produce_with_the_employees
_that_we_have then New_Orders_for_suppliers else if
total_throughput_with_productivity>New_Orders_for_suppliers and
New_Orders_for_suppliers>number_of_units_we_can_produce_with_the_employees
_that_we_have then
number_of_units_we_can_produce_with_the_employees_that_we_have else if
New_Orders_for_suppliers>total_throughput_with_productivity and
total_throughput_with_productivity<number_of_units_we_can_produce_with_the_emp
loyees_that_we_have then total_throughput_with_productivity else if
New_Orders_for_suppliers>total_throughput_with_productivity and
total_throughput_with_productivity>number_of_units_we_can_produce_with_the_emp
loyees_that_we_have then
number_of_units_we_can_produce_with_the_employees_that_we_have else if
number_of_units_we_can_produce_with_the_employees_that_we_have>total_throug
hput_with_productivity and
total_throughput_with_productivity<New_Orders_for_suppliers then
total_throughput_with_productivity else if
number_of_units_we_can_produce_with_the_employees_that_we_have>total_throug
hput_with_productivity and
total_throughput_with_productivity>New_Orders_for_suppliers then
New_Orders_for_suppliers else 0

D.5 Dynamic testing parameters supplier sector
Variables

Number of
offshore
suppliers
Number of
onshore
suppliers
Number of
suppliers
Cost per
offshore
supplier
Offshore cost
Cost per
onshore
supplier

Condition 0:
Equal number of
onshore and
offshore
suppliers

Condition 1:
More offshore
suppliers than
onshore

10

100

0

Condition 3
Maximum
possible
suppliers for
both onshore
and offshore
100

10

0

100

100

20

100

100

200

$100

$100

$100

$100

$1000
$200

$10 000
$200

$0
$200

$10 000
$200
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Condition 2:
More onshore
suppliers than
offshore suppliers

Onshore cost
Total supplier
cost
Supplier quality
decision*
Defects per
offshore
supplier*
Sum defects

$2000
$3000

$0
$10 000

$20 000
$20 000

$20 000
$30 000

Graph
(5)
Graph
(0.01)

Graph
(1)
Graph
(0.10)

Graph
(5)
Graph
(0)

Graph
(1)
Graph
(0.05)

15

100

50

150

Cost per defect
Cost of defects
Quality
Ad orders*

$147.01
$2 205.10
5
Graph
(500)
Graph
(500)
$2 205 100.0

$22.1
$2 211.68
3
Graph
(500)
Graph
(500)
$2 211 675.0

$44.44
$2 221.93
4
Graph
(500)
Graph
(500)
$2 221 925.0

$14.88
$2 231.43
2
Graph
(500)
Graph
(500)
$2 231 425.0

Price orders*
Total expenses

D.6 Decision variable release schedule
Week
1

2

Decision variables released
Selling product price
Advertising one method
Onshore supplier choice
G1 offshore supplier choice
Employees’ hire
Employees’ wage
Week 1 plus
Advertising 2 method
All suppliers available

3

Week 1 and Week 2 plus
Advertising 3 method
Employee retrenchment
Employee overtime
Employee training

4

Week 1, Week 2 and Week 3 plus

Justification
During the introduction week, the
business students got a feel for the
simulation, making a few decisions to
see the effects.

This week the business students
aligned their decisions with the
scenario surrounding human rights.
The business students engaged in
supplier choice decisions, working out
where to order their raw materials from.
They experienced the interrelationships
as the KPIs changed with every
decision. The more they spent on
advertising (if they chose to) increased
their business, and as such, made the
supplier choice more difficult as they
evaluated moving offshore.
This week the business students
aligned their decisions with the
scenario surrounding labour standards.
The business student engaged in
employee decisions, working out how
they would like to treat their own
employees. They experienced the
interrelationships as the KPIs changed
with every decision. More advertising
expenditure was offered, and as such,
their business kept growing, forcing
them to consider their supplier choice
strategy again.
This week the business students
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Advertising 3 method
All energy management decisions
All waste management decisions

5

aligned their decisions with the
scenario surrounding the environment.
The business student engaged in
energy management and waste
management decisions, working out
how they would like to participate, if at
all, in environmental strategies. They
experienced the interrelationships as
the KPIs changed with every decision.
This week the business students
aligned their decisions with the
scenario surrounding our society. The
business student engaged in
community decisions, working out how
they would like to be involved with the
community. They experienced the
interrelationships as the KPIs changed
with every decision. This week all
decision variables are open. The
onshore supplier was taken away from
the students forcing those students
who had not experienced an offshore
decision to engage in these intricacies.

All previous weeks decisions plus
Community and society donations
Community and society investment
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Appendix E
E.1 IDLE implementation schedule
Week

Lecture
Topic

IDLE
scenario

IDLE decision variables
visible

Validation

7

Human rights

Scenario 1
Introduction

Suppliers – onshore + G1
offshore

Introduction to IDLE.
Students get a feel for the
simulation and begin to
experience the dynamics
at play.

Marketing – advertising
limit $200,000
Operations – purchase
machines
Human resources –
employee hiring +
employee wages
8

Labour
standards

Scenario 2
Human
Rights

As above +
All suppliers – limit 100,000
orders for each supplier
Marketing – advertising
limit $400,000
Human resources employee retrenchment

The impact of supplier
choice is the focus for this
week. More dollars are
made available for
advertising in order for
the students to
experience growth and
engage in supplier choice
decisions.

Finance – borrowing
9

Environment

Scenario 3
Labour
Standards

As above +
Marketing – advertising
limit $600,000
Human resources –
employee overtime +
employee training

10

11

Society

Anticorruption

Scenario 4
Environment

As above +

Scenario 5
Society

As above +

CSR/sustainability – energy
and waste management
decisions

CSR/sustainability –
community impact
decisions
Suppliers – onshore limit
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The impact of employees
is the focus for this week.
Students experience the
effect of overtime and
training on the
organisation.

The impact of energy and
waste on the organisation
is the focus for this week.
Students experience the
effect of spending in this
area.
The impact of giving back
to the community is the
focus for this week.
Students experience the
effect of giving in this
area.

set to 0

E.2 Academic comment
Academic

Comment

Academic 1

“Glad it has been kept simple with a base of first-year knowledge so
that the interdependencies shine through”

Academic 2

“Great to see how all subjects are incorporated and all disciplines
represented as per our initial design discussions”

Academic 3

“Interdependencies have been represented nicely”

E.3 Academic questions
Questions

Answer

Are the simulation

In reality, manufacturing onshore has always been seen as being

decisions a realistic

better for the country and pushed by companies and

economic representation?

governments to support local suppliers of raw materials. The

Do the economics students

distinction between offshore and onshore is made specifically in

ever bring up the fact that

the simulation so the users, which in this research are business

economics is all about free

higher education students, can experiment, test and see the

trade and flow of markets?

interrelationships and results that occur with the different choice

This simulation is designed

of suppliers.

to separate onshore from
offshore. Is that realistic?
Why do you treat all KPIs

How do you decide which one is more important and therefore

as equally important?

determine a rank? They are all interrelated, and hence equally
important, depending on the strategy of the company.

Why don’t you rank the
KPIs and give them ratios
as to their importance?
‘Green rating’ is a term

Currently reported in organisations via mechanisms like the

implemented for this

global reporting indicator (GRI). This is currently done voluntarily

research. How is green

by companies. While a lot of sustainable and social responsible

rating measured in reality in

decisions are measured by organisations, having one rating was

organisations?

established in this simulation for learning purposes to show the
interrelationships that exist in organisation decision making that
includes CSR.

Do the different advertising

Not currently in the simulation. All advertising efforts are treated

methods have different

equally under the Bass diffusion model. Analysis was completed
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impact on orders generated

on this area, but it created a complexity that took focus away

or demand for the product?

from the overall goal. This is not a marketing simulation, but a
total enterprise simulation where the dynamic interrelationships in
organisation decision making which includes CSR are the focus.
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E.4 IDLE Annual Journal
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E.5 Learner / Participants Guide
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E.6 Instructor Guide
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Appendix F
F.1 Paired Sample t-test results individual questions p-values
Question

Main Data
Group
t

Males

Females

Domestic

International

t

t

t

t

1
2*
3*
4*
5
6*
7
8*
9
10*
11
12
13*
14
15
16
All

0.078
0.001
0.000
0.000
0.642
0.000
0.837
0.085
0.135
0.023
0.002
0.588
0.021
0.139
0.676
0.358
0.000

0.191
0.018
0.053
0.014
0.285
0.000
0.665
0.209
0.036
0.107
0.024
0.491
0.521
0.078
0.214
0.957
0.002

0.393
0.142
0.003
0.000
0.753
0.001
0.955
0.236
0.650
0.191
0.043
0.173
0.016
0.611
0.697
0.213
0.000

0.840
0.007
0.232
0.059
0.696
0.000
0.053
0.729
0.082
0.144
0.001
0.083
0.630
0.349
0.307
0.650
0.825

0.008
0.154
0.004
0.000
0.147
0.000
0.306
0.015
0.638
0.118
0.213
0.278
0.011
0.153
0.815
0.138
0.000

F.2 Repeated Measures ANOVA and multivariate Wilks Lambda test
individual questions p-values
Question

1
2*
3*
4*
5
6*
7
8*
9
10*
11
12
13*
14
15
16

Main Data
Group
0.118
0.006
0.003
0.000
0.533
0.000
0.536
0.096
0.084
0.035
0.001
0.617
0.054
0.101
0.475
0.529

Gender (male /
female)
0.749
0.417
0.739
0.092
0.407
0.053
0.934
0.838
0.350
0.990
0.834
0.209
0.358
0.160
0.392
0.250

Ethnicity
(international /
domestic)
0.049
0.415
0.217
0.031
0.124
0.640
0.061
0.030
0.614
0.814
0.127
0.039
0.196
0.787
0.590
0.267
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Gender*Ethnicity

.260
.712
.074
.530
.661
.950
.508
.475
.882
.019
.192
.582
.656
.575
.590
.267

Appendix G
G.1 Glossary of Terms
Agent Based
Modelling
(ABM)
Continuity
approach
DSDM
EDA

Holism
IDLE

MIT

OCTAL
PRME

SAE

Systems
approach
UN
UNGC

A class of computational models for simulating the actions and interactions of
autonomous agents (both individual and collective entities such as
organizations or groups) with a view to assessing their effects on the system as
a whole (Bonabeau 2002).
An approach whereby each topic is learned and applied independently of the
previous topic (Ackoff 1999).
Dynamic Systems Development Methodology - an iterative and incremental
approach that embraces principals of agile development (DSDM 2014).
Exploratory Data Analysis - an approach to analysing data sets to summarize
their main characteristics, often with visual methods (Gibbons and Chakraborti
2003).
Looks at complex problems as more than the sum of its parts (Ackoff 1999)
Interactive Dynamic Learning Environment – web-based computer simulation
designed, developed and implemented by Ms Belinda Gibbons during thesis
(2014).
Multiple identification theory – a theory observing that simulation can change
attitudes if it fosters affective, cognitive and behavioural identification
dimensions (Williams and Williams 2007).
Outstanding Contribution Teaching and Learning – UOW Vice Chancellors
Outstanding Contribution to Teaching and Learning (OCTAL) award
Principle of Responsible Management Education - The PRME initiative serves as
a framework for gradual, systems change in business schools and
management-related institutions (GSE Research 2012)
Systems Approach to Education - a set of guidelines for considering learning
outcomes in regards to ensuring education comprises analysis of interaction
and relationship with the environment (Ackoff 1999).
Uses a type of dynamic modelling to reveal multidimensional and nonlinear
relationships (Senge 1996)
United Nations - an intergovernmental organization established 24 October
1945, to promote international co-operation (UNGC 2013).
United Nations Global Compact – a United Nations initiative to encourage
businesses worldwide to adopt sustainable and socially responsible policies,
and to report on their implementation (UNGC 2013).
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